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THE COMPLETION OF THE CANTILEVER BRIDGE 
across the Kentucky river at Tyrone, Ky., for the 
Louisville Southern railroad is of more than pass- 
ing interest both for the length of span and, con- 
sidering the magnitude of the work, the rapidity 
with which it was constructed, The bridge con- 
sists of two cantilevers or trusses, 60 ft. deep at the 
point of support and 20 ft. deep at the ends of the 
arms, supported by two steel towers 135 ft. high ard 
551 it. apart. The shore arms are 224 fr. long each, 
supported at the shore ends on the columns of the 
viaduct approaches and through these anchored to 
massive piers of masonry. The river arms are 146 
ft. lung each and support a central tru. 260 ft. long. 
The approaches are steel viaducts 420 !c. and 240 ft. 
long respectively. The total length of the structure 
including approaches is 1.658 ft. 


THE TWO STEEL TOWERS which form the supports 
for the bridge are 135 ft. high, 31 ft. long and 22 ft. 
wide at the top, and 81 ft. long and 67 ft. wide at 
the base. Each tower is supported on four wrought 
iron cylinders 12 ft. in diameter and sunk 73 ft. to 
bed rock. These cyiinders are lined with 13 ins. of 
brick and filled with concrete, the whule being 
capped with a beavy stone coping. The hridge is 
floored with oak ties placed 6 ins. apart, with heavy 
guard rail timbers firmly bolted on each side of the 
track and LATIMER re-railing guards at each end of 
the approaches. The bridge was completed ready 
for the passage of trains in six months from the 
date cf starting work on the foundations. The 
total cost of the structure will be 8245.000. All 
work was done by contract. the superstructure by 
tbe Union Bridge Co., of New York, the masonry by 
Jobo R. Serpell, of 1. uisville, Ky., and the cylinder 
foundations by H. S. Hopkins & Co., of St. Louis, 
Mo. The whole was under the suvervision of Joan 
MacLeop, Chief Engineer of the Louisville South- 
ern Railroad. 


THE OCRAN RFCORD has been again broken by its 
last breaker, the City of Paris.in the remarkable 
time of 5 days 19h. 18 mins., being 3 h. 49 mins. faster 
than ber own best time in May laxt. This was in 
spite of making only 509 instead of 515 miles as ber 
best day’s run, bnt with the somewhat shorter 
course of 2,788 nautical miles. Her average speed 
was 20.014 knots or 23.046 statute miles per hour,— 
&@ marvellous vate. Her revolutions fluctuated be- 





tween 85 and 89 per minute only, averaging about 
86, 90 being ber designed maximum. Her first day’s 
run was at the rate of but little more thao 19 
knots, indicating the loss of fully an hour’s time on 
that day. Her officers express the belief that the 
ship will yet make S5days, 12 hours. In the congrat- 
ulatory proceedings on board it was publicly 
stated that nine tenths or more of the stock of the 
Inman company is owned by Americans, showing 
that it is not from choice, but from some necessity, 
that our shipping is disappearing from tbe sea. 


THE PENNSYLVANIA RaliLway Co. is about to take 
an important step in advance by the establishment 
of a pension system in aid of the employees who 
have grown old in the service of the company. The 
pension plan is an outgrowth of the Relief Associa- 
tion established by the same company about three 
years ago, and which bas been in successful opera- 
tion siuce. The lastreport of the Relief Association 
showed a surplus of $170,789 in the treasury after 
paying all benefits, and the existence of this surplus 
suegested the introduction of a pension system. 
The ccnsent of the emplcyees belonging to the As- 
sociation will have to be cbtained, but no difficulty 
is anticipated in this direction. The comrany bas 
pron.ised to subscribe liberally in aid of the enter- 
prise. This, we thirk, is the first system of 1ts hind 
in this country,and the success of the enterprise 
will be looked forward to with interest as an im- 
portant departure in the policy of railway com- 
panies toward their employees, 





FURTHER DETAILS OF THE NEW NORTHERN PACcI- 
FIC wortgige bave been made public. The bonds 
are to run 100 years, ard to bear net more than 5 per 
cent. interest. $120,000 0CO will be set aside to retire 
the outstanding obligations including those on 
brancb lines, and the $10,000,000 Oregon Transconti- 
nental first mortgage bonds, which are secured by 
branch line obligations. An amount of $20,000.000 
is to be used in building branch lines as fast 
as they become essential to the development 
of the system and another £2.€00¢(0 will be 
marketed at once and the money used in making 
payments on the floating debt, large additions 
to the rolling stock, improvement of the per- 
manent way, and in building terminal facilities. To 
prevent any improvident issue of the bonds an ap- 
proval of nine out of thirteen directors will be re- 
quired for any issue. The especial feature of this 
new mortgage is to secure a lower rute of interest 
and to have a fund to draw on when money is 
wanted to construct bianch lines without reducing 
the dividends. ‘ 

THE RATE WARIN THE NORTHWEST has assumed a 
new phase by the action of the Chicago, Burlington 
& Northern Ry. Co. in reducing that portion of the 
through rate from 60 cts. to 15 cts. from Chicago to 
St. Paul, while keeping local rates at 60 cts. and the 
decision of Chairman CooLey of the Interstate Com- 
merce Commission upon the legality thereof. Judge 
CooLey considered that the rate could not be re- 
garded as a joint tariff in any respect, as all of the 
roads had not united on that tariff, but should be re- 
garded as a local tariff. Also if the rate was other- 
wise legal, the great disparity between it and the so 
called local tariffs would of itself render it illegal. 
Acting upon this decision he shoald, if the above 
rate was persisted in, reduce all local rates to the 
same basis. Asa rateonce established by the com- 
mission remains in force until. revoked bythe au- 
thority of the commission, and since it is manifestly 
impossible for the roadsto live on this rate. 1t is 
possible that Mr. COOLEY’s somewhat heroic meas- 
ure may he an important step toward the solving of 
the rate war problem. 





ANOTHER RISFRVOIR HAS BURST, this time in 
Rhode Island. in spite of the State having the best 
laws on the in<pection of dams in the country, as 
noted at length last week The dam formed the 
Spring Lake reservoir, near Fiskville, about 15 
miles from Providence, whick supplied a whole row 
of mill villages along the Pawtuxet river. Three 
persons were drowned and some damace was done 
to property. The dam was built in 1887 for the 
Pawtuxet Valley Company, redeeming a small, 
swampy pond loeaslly known as Spring lake. The 
reservoircavered 18 acres and contained about 35,- 
000,000 galls. of water. The dam was 835 ft. long. 18 
fe. high, 6 tt. wide on top and & ft. wide o¢ the bot 





tom, composed of clay and gravel rammed. The 
lower slope is retained by a stone wall and the up- 
per slope is paved with stone Ic was built by H. B. 
BARTON, a civil engiocer living in tbe vicinity. 
The gap left by the water is between 60 and 70 ft. 
long, just above the waste pipe. ‘The cause of fail- 
ure is believed to be a spring that existed under the 
middle of the dam and had not been sufficiently 
guurded against. 


SINCE THE ABOVE was written, we have received a 
cemmunication from L. M. E. STONE, the Rbode 
Island Commissioner of Dams and Reservoirs, in 
which he says: “The cause of the failure of the 
Spring lake dam was the unde:miping of the dam 
at the original bed of the river that supplied the 
reservoir. Asageneral rule, these old river beds 
under the dams cause more anxiety as to the safety 
of structure than apy other points.” 

THE WEEMS ELECTRIC RAILWAY, recently tested in 
Baltimore, gave very satisfactory results on the 2 
mile experimental circulartrack. Speeds of 120 to 
even 180 miles per bour are alleged to have been ob- 
tained, the carrier being 23¢ x 21¢ ft. and some 20 
ft. long, pointed in front. It is understood that 
leases of farm lands in Garden City, L. I, have been 
secured for five yeais,on which it is proposed to 
build two circular tracks, one of 5 miles circumfer- 
ence for automatic tests, and an inner circuit of 
4 miles for passenger trains, together with a gener- 
ating plant of 250 H. P. 

It is stated that surveys will be made within ten 
days, and that work on the roads will be started by 
Sept. 15. The equipment has already been con- 
tracted for. The company estimates that it will be 
hecessary to make an outlay of from $80,000 to #100,- 
000. The Garden City scheme is said to be prelim- 
inary to an enterprise embracing the formation of a 
syndicate for building a railway from New York 
to Philadelphia and subsequently to Chicago. 


AN ELECTRIC TRACTION INCREASER for increasing 
the tractive power uf locomotive engines, inveated 
by Exias E. RIEs, of Baltimore, has just been tested 
with satisfactory results on the Philadelphia & 
Reading Railroad. The trials were made on the 
Frackville grade, 185 ft. per mile. The apparatus 
consists of a small dynamo and engine mounied up- 
on the locomotive and furnishiny an electric current, 
which is passed from the furward tothe rear driv- 
ing wheels, through that portion of the track rrils 
lying between them, cansing an increased friction 
bet ween the wh-vels and the rails, which is claimed 
to be far superior to that obtained by sanding the 
tracks. With the dynamo running and a train of 45 
cars attached to the locomotive,the ascent was made 
in 28 minutes, while without the current a trip over 
the same ground, with the same train behind, re- 
quired 55 minutes. The current used is low-tension 
and the increased traction obtained is under com 
plete control by the engineer. 

THE MOST SERIOUS RAILWAY ACCIDENT of the week 
wasa bead collision, Ang. 23. on the Baltimore & 
Ohio near Petroleum, W. Va. A speciai carrying 
Officials on a tour of inspection had orders to pass a 
west bound eccommc dariun train at Silver R: n, bi 6 
the latter train had orders to stop at Petroleum for 
the special to pass. These conflicting orders re- 
sulted in acollision. The special train und the en- 
gine, tender and baggage car of the accommodation 
train went over the bank. Four versons were killed 
and several passengerson the special were injured. 
Among the latter were Col. DovcLass, Chief Engi- 
neer; J. A, HUNTER, Division Superintendent; and 
R. G. HeFLin. Superintendent of Bridges. The pas- 
seNgers on the acccmmcdeticn train were badly 
staken, and some were sl ghtly injured ——A cross- 
ing accident occurred at the network of tracks 
at 16th St., Chicago, Itl,on Auw 27. A Santa Fé 
train had the right of way. but an approach- 
ing train on the Rock Isl«nd track could pot be 
stopped owing to the failure of the brakes to act. 
One car was wrecked but no passengers were seri- 
ously injured. D-railing switches should he laid at 
sueh crossings to prevent accidents of this character. 
A broken axle caused the wreck of a circus train 
Aug. 22, near Potsdam, N.Y , on the Rome, Wate1- 
town & Ouden«burg road ; 6 cars were derailed and 
2 telescoped.——A derailment was caused on the 
Ohicago, Santa Fé & Oalifornia road near Kansas 
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City, Mo., on Aug. 26, by the spreading of the rails. 
Six cars went down the bank. Nearly 50 people 
were injured, some seriously. 





ANOTHER CIRCUS TRAIN ACCIDENT happened on 
Aug. 23, on the Rome, Watertown & Ogdensburg 
Rajlroad, by which six cars were derailed and two 
completely telescoped, with sad ($40,000) conse- 
quences to various sacred cows and other treasures 
of the only Barnum. This time the cause is said to 
have been a broken axle, which would seem to have 
no particular connection with the fact that the 
train was of the wildcat order; but if the accident 
caused the broken axle and not vice versa, it would 
not be the first time that such confusion had 
occurred. 


THE FOLLOWING BRIDGE ACCIDENT is reported: 
On Aug, 22, 80 ft. of the channel span of the bridge 
at Steubenville, O., fell down, compietely blocking 
the tracks. On Ang. 19 the contractor began re- 
moving the old structure preparatory to replacing 
it with a new double track steel truss. The work 
was being done by means of a traveler, 180 ft. above 
the bed of the river, and everything had progressed 
smoothly until the time of the accident, when one 
of the traveler lines broke, throwing a heavy cast- 
iron post against the loosened frame. There were 
40 men employed on top of the trestling, but all 
escaped. 


IMMIGRATION continues to fall eff, but is still very 
large. 
The record just issued shows: 


1888 1889 Dee. pc 
1 month ending Julv 31 40,917 $2,845 20 
Tmonth “ a 357,125 209,146 24% 


In the 7-month record Austria-Hungary has 
fallen off 25 per cent., Germany 12%, Great Britain 
20, Italy 55% (for which relief, much thanks!), and 
Sweden and Norway 31 per cent. About 33.8 per 
cent. of the immigration in this period has been 
from Great Britain and 16.4 per cent. from Ireland 
only, against 22 per cent. from Germany, and 6.4. 
per cent. from Italy. 


Tur TROY COMPETITIVE EXAMINATION, the ques- 
tions for which we published in our issue of Aug. 
24, resulted in Mr. P. H. BAERMAN standing 78.2 
per cent. and Mr. J. P. K&LLy 72.6 per cent. Mr. 
BAERMAN was then elected engineer to the Board 
the salary being $3,000. Mr. Baerman is a graduate 
of the Rensselaer Polytechnic School, and has been 
for many years identified with various Troy public 
works. 


THE USE OF METAL TIES in Germany, according to 
Le Génie Cwil, is decreasing rather than increasing 
The following is the record of new ties placed on 
German railways. 

















Per cent. 
Year. Iron. NOs A 
Iron, | Wood, 
1885-6 so. wesc. ee | 2,462,004 | 29.03 70.97 
1886.” ee 868,263 | 2.544.992 | 2.44 74.56 
1887-8... .....4....| 750,670 | 2,677,424 | 21.90 78.10 


Tbe importation of wooden ties into Germany 
reaches 1,800,000 per year, and a desire to avoid this 
“drain on the country’s resources,” and increase 
the German iron output, bas been a leading factor 
in the rapid introduction of iron ties in Germany. 
But they seem to be reaching the conclusion that it 
does not pay, nevertheless. 

AN INGENIOUS TIME-CHECKING MACHINE, already 
largely in use in England, is being introduced into 
this country by Messrs. E. P. Spalding & Co., of 
17 William St., New York, which seems likely to 
be very useful to all large employers of labor, sav- 
ing innumerable errors and disputes. It is exte- 
riorly merely a large clock provided with slots of 
various forms, in which the workmen or employés 
deposit metal tags as they pass in or out. The 
various forms are adapted for any number of em- 
ployés from 5 to 5,000, and for any desired minute- 
ness in the time record. The machine is exceed- 
ingly simple, and said to be no more likely to get 
out of order than any other clock. 





THE BostoN SEWER DEPARTMENT is under inves- 
tigation concerning alleged shortage in the drain 
pipe account. 


Bristol’s Steel Belt Lacing. 


The two accompanying cuts show a new belt fast- 
ening which strikes us as quite ingenious and meri- 
torious. It isin the first place very simple to man- 
ufacture, being cut off by adie from acontinuous 
strip of thin sheet steel in a WWW form, without 
a particle of waste after the first one has been cut 
off. It is then only necessary to bend up the tips 
and we have the article ready for use, as shown in 
Fig. 1. To use it, the belt is simply placed on a 
piece of soft wood, and the lacing driven through by 
blows of a hammer into the position shown in Fig. 2. 





It only remains to turn the belt over and clinch 
down the projecting points with the same hammer, 
and the “ lacing’’ is complete, not only making a 
strong but a flexible joint, without any of the loss of 
time and patience incidental to the use of real 
lacing. 

The lacings are made in lengths varying by \ in. 
(one point) from 1to 8ins. For wider belts, two or 
more lacings are used side by side. The fastening is 
the invention of Prof. W. H. BuisToL, of the Stevens 
Institute of Technology, who, in determining 





the proper proportions for it, made a large number 
of experimental fastenings, put them into pieces of 
belts, and pulled them apart. He thus determined 
the best possible relation between the width of steel 
spurs and the spaces between them, and arrived at 
the best proportions generally. Some of them have 
been in use continuously during the past five 
months, under circumstances calculated to put 
them tothe most severe practical test, and their 
performance is said to have been entirely satisfac- 
tory. They are manufactured by the Bristol Mfg. 
Co., of Waterbury, Conn., and packed for market in 
boxes of 100 each. 


An Adventurous Survey. 





The following extracts from a private letter of 
Chief Engineer R. B. STANTON, of the Denver, Colo- 
rado Cafion & Pacific Railway, will be read with 
interest, as showing that the age of adventure is 
not yet wholly past. The letter is dated Lee’s 
Ferry, July 5, just five days before the fearless and 
enterprising president of the company, Hon. FRANK 
M. Brown, lost his life in one of the rapids below 
Lee’s Ferry, as we noted at the time. Five days 
later still, July 15, the brave colored steward, H. C. 
RICHARDS, mentioned herein, and P. M. HASBROUGH, 
an unmentioned assistant, both lost their lives in 
the same way, all martyrs to science and civiliza- 
tion. President BROWN was a man who could ill 
be spared by any country, and was of the best 
type of American business man ; of the class whose 
dauntiless spirit and keen intelligence has subdued 
a continent to civilization almost within a genera- 
tion, and made this country what it is. Only a few 
weeks before his death he had been in this office, full 
of health and spirits. We were greatly shocked to 
hear of his sudden taking off, and should the great 
enterprise in which he was then engaged go through 
to completion—and when it does is only a question 
of time—assuredly a part of the work should be 
some worthy monument to his memory. 


Even outside of its engineering features, the trip 
through Cataract and Narrow cafions was one of great 
interest and excitement. When Major Power. went 
through these cafions, it wes at the lowest stage of wa- 
ter, while we passed through at the time of the high. 
est water of the season; and I think after carefully 
reading his book, we had much more difficult rapids 
and whirlpools to encounter than he had. A good many 
of the rapids in Cataract Cafion (where the worst water 
of the river is encountered except in a small portion of 
Grand Cafion), we ran with loaded boats very success- 
fully, though around all the worst ones it was necessary 
to make portages. All the difficult rapids are concen- 
trated in a distance of 20 miles, and these 20 miles came 
near being theend of us. Being thrown into the river 
bodily almost every day, and working in the water 
almost up to one’s armpits for two weeks at a time, 
guiding the boats through whirlpools and eddies, and 
when not thus engaged, carrying sacks of flour and 
greasy bacon on one’s back for half a mile over boulders 
half as high as a house, is not the most pleasant class of 
engineering work to contemplate—except as a hacksight. 
However, no serious accident occurred to any man in 
the party. One boat was completely lost, smashed to 
pieces on a rock, and in letting the boats down with 
lines over one of the worst rapids, two of them (with a 
man in each) got away. One was carried into a whirl 
pool and spun around like a top for a few moments, and 
then by the force of the water was shot up and out to 
shore without the least injury. 


The other boat was carried into the current, and down 
over two other rapids for a distance of some two miles, 
and landed safely in an eddy with no damage to itself or 
its passenger, except both being nearly filled with water. 
The great difficulty in running these rapids is the fact 
that one cannot calculate where waves such as capsize a 
boat are going to be, These waves, some of them 10 to 
15 ft, high, change their position and direction without a 
moment's notice, So that just as one thinks he is going 
through in a comparatively smooth part of the current, 
up jumps a huge wave right on the side of the boat, and 
before one has time to think, much less do anything, the 
boat is upside down and everything and everybody is in 
the water going down stream at the rate of 15 to 20 miles 
anhour. This happened to one of our boats, and the 
three men were carried down stream holding to the bot- 
tom of the boat, but were landed safely about two miles 
below. i 


Our greatest loss was sustained in our provisions 
(better known here as “grub”). These being wet by the 
waves or upset in the river nearly every day, and then 
handled so often in our portages under a sun ranging 
from 110° to 132°, soon spoiled, much faster than we 
could eat them up. Before we had completed more than 
20 miles of survey, on the last day, two boats were up- 
set, and we were practically out of all supplies. We 
were, however, over the bad water, and the next 35 or 40 
miles to Dandy Crossing was much more easy traveling, 
asthe rapids—some of them quite heavy—were scattered, 
with several miles of smooth water between them. 
Mr. Brown and a good boat's crew started for the 
placer mines at Dandy Crossing for supplies to bring 
back tous. At this, most of the men became frightened, 
and ran for grub also, leaving the survey, and the in- 
struments standing in the field. Thanks to my second 
assistant, Mr. Jonn Histop, and rodman C. W. PoTTEr, 
with our colored cook, Gro. GrBson, and colored stew- 
ard, H. C. RicHARDSs, who volunteered to remain with 
me, I was enabled to complete the survey without stop- 
ping. We worked for six days on less than quarter 
rations, making an average of four miles of difficult line 
each day, At the end of that time the relief boat met 
us with plenty of grub, having pulled 16 miles up river 
over several long but not bad rapids, by towing along 
the shore withlines. With the assistance of three more 
men and another boat, we skipped pretty lively over 
this 16 miles, and reached Dandy Crossing, as stated in 
my last. 

At this point I divided the party, by leaving a corps to 
continue the survey down the river, as we knew there 
was no difficulty in moving along for some 250 miles be- 
low that place. 


Mr. Brown and myself and six other men, and three 
boats, started on, after repairing our boats, to make a 
more rapid survey of the line in advance. 

The distance from Dandy Crossing to this place (Lee's 
Ferry), 125 miles, was sailed in just four days; one day 
we made 40 miles. It was a most beautiful and pleasant 


’ ride. There are no dangerous rapids in this distance, 


but some miles of very swift water that whirls the boats 
past the rock cliffs in some places 20 to 30 miles an hour 
for short distances, and ten distinct rapids that bear out 
the Indian description, and made our “water ponies heap 
much buck.” To shoot through such rapids, when one 
knows it only requires a little skill and coolness to be 
perfectly safe, is certainly most enjoyable and exhil- 
arating. 

A railway line through this distance of 125 miles would 
for the first 85 miles have a simple mountain slope and 
small, low cliffs to build along; no more difficult than 
any mountain line following a streami wih easy long 
curves, 
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About two miles below the mouth of the San Juan 
river commences Glen Cafion, In 40 miles of that cafion 
lying just above this point (Lee’s Ferry) seems to be 
concentrated all the difficulties of the 340 miles over 
which our surveys and examinations have been made. 

The river is very tortuous, und the bends follow each 
other in rapid succession. From careful examination (in 
advance of the survey) I estimate there will be required 
in this distance [40 miles] some 15 tunnels, mostly short, 
varying from 300 ft. to 2,000 ft. in length, with one or 
two from 1 to 144 milesin length. This, however, taking 
into consideration the distance saved, is not so great a 
disadvantage as might at first appear, and, again, when 
we note that the rock is one solid mass of comparatively 
soft sandstone, easily worked, and yet such as will readily 
stand without any lining to the tunnels; as some of the 
cliffs which have been overhanging the river for centu- 
ries will testify. 

The other features in connection with this section of 40 
miles is that the cliffs are composed of one solid mass of 
sandstone without strata, and for about one-half of this 
distance rise perpendicularly out of the water to heights 
varying from 30 ft. to 800 or 1,000 ft. In nearly ail this 
distance our line would be most economically built in 
the river, and the material for this can readily and easily 
be got from the cliffs, the only drawback being that 
the whole work would be solid rock, therefore necessa- 
rily expensive. 


Algerian Railways. 


In 1879 the general plans were prepared for the 
construction of the railway system of Algeria, and 
the lines are now nearly completed. The Govern- 
ment guarantees the interest on the capital in- 
vested, as well as the amount necessary for the 
working expenses of the lines: all advances made 
by the Government bear 444 per cent. interest, to be 
accounted for by the companies at the time of re- 
funding. At the end of 1888, there were 2.709 
kilometres of railways (1,682.28 miles) completed, 
forming two distinct systems, the first includ- 
ing lines running parallel with the coast and 
extending between the frontiers of Morocco and 
Tunis; the second including lines running from 
the coast into the interior. The first concessions 
were granted in 1863. The length of the lines at the 
end of 1888 is given in the following table. Lines 1 
and 6 are owned by the Paris, Lyons & Mediterra- 
nean Railway Co. (France); lines 2, 7, 8 and 9, by 
the East Algerian Railway Co. ; lines 3, wand 11, 
by the West Algerian Railway Co. ; lines 4,5, 12 and 
13 by the Béne-Guelma Railway Co. ; mene 14, 15 
and 16 by the Franco-Algerian Railway Co.: and 


Better Water Supply for Helena, Montana. 


The Spokane Falls fire, following so closely those 
in the other cities of Washington Territory, has 
thoroughly aroused all the cities in the far North- 
west to the results which may follow from inefficient 
tire protection, and the water-supplies are 
sharply looked after. In Helena, 
dependent of that city says: 


being 
Montana, the In- 


A considerable section of the city is dependent for 
supplying fire hydrants upon a corporation that has 
not had at any time since the first of April to exceed a 
foot of water in its reservoir. In spite of its notorious 
and continued failure to fulfil the conditions of its 
franchise, it is stil! permitted to occupy and hold valu 
able rights aceorded upon conditions that bave ne 


been compiled with, ana in this the City Council is 
derelict in its duty towards the people, Asto the 
other company which is'under contract with the city, it 


is meeting the requirements as far as quantity is con 

cerned, maintaining the specified 7 ft. of waterin its 
reservoir, which would probab!y be sufficient for any 
fire of ordinary proportions. and so far as its mains 
extend. Itis undeniable, however, that the city’s fire 
apparatus is iosufficient for such an emergency a 

may arise at any moment, while it is also questionable 


at a an 





Inspection Car, ‘‘Nydia,’’2}Baldwin Locomotive Works. 


It is rather a curious fact noted, so contrary to the 
ideas of every one who has seen these cafions, that where 
the river is like a torrent, a railway line is both practi- 
cable and cheap, and all the difficulties in building a rail- 
road are found where the river is smooth and placid as a 
summer evening. This is the fact as far as we have 
gone, and it is to be hoped it will continue so through the 
Grand Cafion, 


The placer mines, of which I wrote, continue down to 
this place, and I now believe they are as extensive as re- 
ported. They claim them to be the largest body of un- 
worked gravel known in the world; and surely they are 
in thiscountry, We hear of large bodies of coal within 
12 to 20 and 40 miles of the river, and timber and cattle 
beyond compare. 


The place where we are, Lee’s Ferry, is named after, 
and was opened and run for a while by old Joun D. LEE, 
the Mormon, who was éxecuted some years since for his 
participation in the Mountain Meadow Massacre. 





Steam Inspection Car ‘‘ Nydia,”’ 





We give herewith, in continuation of our detailed 
drawings of two weeks ago, a general view from a 
photograph of the steam inspection car “‘ Nydia,” 
built by the Baldwin Locomotive Works, for the 
use of Mr. IRVING A. STEARNS, manager of the coal 
properties controlled by the Pennsylvania Railroad 
Co. A description of the car was published in 
our issue of Aug.17. The accompanying cut should 
have appeared last week but was postponed for lack 

space, 


line 17 by the Mokta-El Habid Railway Co. Two 
lines are under construction and 4 lines are being 
surveyed to complete the general system as planned. 

The lines of the Paris, Lyons & Mediterranean 
Co. are the only self-supporting ones, and the com- 
pany has commenced refunding the Government 
advances. The other lines are not likely to be fully 
developed, from a commercial point of view, for 
about ten years: 


RAILWAYS IN ALGERIA, 


— System ; coast lines Kilos. 
Oran to ‘Algiers,........... Sralcaste’ ups ciny ae 
4 Maison Carree to Constantine....... .....-..-... 452 
3. La Senia to Ain Temouchent.......-........ 5 nh? OO 
DO ns os wets an ceicccéuccevacs 148 
5. Duvivier to Sidi-el-Henessi.....  ............. 106 
Second inten lines to the interior 
> ie Phil preven to arene": Se a dass a s 
8. Menrnane to ah gt CERT bake seen ae 
ONT sae a aagns 201 
10. St. Barbe du Kelat to Ras-el-Ma.. .......... .... 151 
ll. ‘ia to La Moriciere,......  ............ 7.06! ee 
1. a eo ac clans aecchowctnes 55 
” aan ID Te 08 ecb bcbuis cechea iacusces = 
POO GS Be CE i rikk hans basins 62005. Re ccaies 
RRR SER S ente = 
37, Bime to.dm, Mebre...:.3.....-:00.... . ccoceccse _B 
WSS as as eaten Aa ss. beds whadecdceel cle 2,709 


The above particulars are condensed from a re- 
port by CuAs. E. GRELLET, U. S. Consul at Algiers. 





EXPORTS AND IMPORTS hove. so ‘far been much 
larger this year than ever before in the hist<ry of the 
country. They are running now (fer mezchandise 


Seis Someepes over the rate of $750.000,000 per 


if the mains are large enough to meet possible de- 
mands. The Independent is advised that one of the 
muins which are classed as 10-in. is but 8 ins., practi- 
eally, and that at the utmost this main would not feed 
more than six hydrants under ordinary fire pressure. 

As to water supply, experience thus far should have 
taught the people of Helena that it is worse than use- 
less to rely upon private corporations and that it is 
time for the city itself, as a corporation, to set about 
meeting the requirements of the situation. 

Current report, based apon expressions of members 
of the City Council, warrants the belief that no contract 
will be awarded upon the bids opened last week. Two 
of these bids were based upon water supplies already 
brought to the city: whether they include other sources 
of supply or not cannot be said. The third bid was 
from anew quarter, but here again is the element of 
secrecy as to the source of supply, which is witholding 
from the council information which it should possess 
in ord rto pass intelligently upon the competence of 
the bid. Further advertisement will. probably, be 
made, but meantime the city government should be 
preparing for the inevitable, and make investigation 
aa to the available water supply and the cost of bring- 
ing it to Helena. 





THE WASHINGTON AQUEDUCT TUNNEL, as it 
stands, is an abandoned, water-logged hole-in-the- 
ground, without official existence even, for Col. EL- 
LIOTT, the present Engineer Commissioner of Wash- 
ington, is reported as saying that “‘ officially, he did 
not know there was such atunnel.” No one yet 
knows what will be done with it, though it is ex- 
pected that Congress at its next session will make 
some effort to utilize the hole. 
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The *‘Chemin de Fer G-.issant.”’ 





(From an Occaswnal Correspondent. } 

A railway, the driving power on which is obtained 
from a peculiar application of hydraulic pressure, 
has just been opened in the Esplanade portion of 
the Exhibition grounds at Paris. 
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Fig. 1—Side Elevation. 


The principle upon which this pressure is applied 
to the propulsion of trains is at once novel and 
startling, and well calculated to set “inventive 
minds” at work to perfect the details of a system 
that even in its crude condition seems to embody 
within it all the elements of complete success. 















Fig. 2—Transverse Elevation. 
The *‘Chemin de Fer Glissant.’’ 


Having received an intimation that the railway 
was completed and that the train would immedi- 
ately commence torun upon it, I proceeded to the 
station. and found a large number of engineers and 
otber professional gentlemen and capitalists al- 
ready assembled, and making the most search- 
ing inquiries about the system, its working, and 
everything calculated to explain its nature. Mr. 
A. BARRE, the engineer who has developed the 
invention and constructed the “Chemin de Fer 
Glissant,’?’ now the wonder of the exhibition, 
was in attendance, answering the thousand and 
one questions put to him on the subject. So was A. 
CKERIAND! Ber, C. E, his able assistant. Mr. THos. 
PILTER, Chairman of the company, and the Messrs. 
MONTEFIORE, Directors, also answered any questions 
put to them calculated to satisfy the curiosity of 
the querists. It may be interesting to the numer- 
ous readers of ENGINEERING News to give here 
@ brief resumé of the history of the invention, to 


show how it originated, and was perseveringly fol- 
lowed up, before it became the prominent device 
that it is,—one to all appearance cajculated to revo- 
lutionize the railway systems of the world in the 
near future. On veing introduced to Mr. BARRE, 
and the other above-named gentlemen, and stating 
that I required the particulars of the invention 
for ENGINEERING NEWs, they immediately placed 
themselves at my disposal, and not only answered 
all my questions respecting the merits and peculiar- 
ities ot the system, and pointed out features that 
might have escaped my notice, but they gave me 
permission to make any sketches that I wished of 
the various workiog parts of the invention, and 
thereby enabled me to forward to you fuller details 
of the “‘Chemin de Fer Glissanf’’ than have yet 
been given to the public through any other source. 

The inventor of the system was the late Mr. L. DV. 
GIRARD, one of the most eminent hydraulic engi- 
nécrs in France, and one whose name in connection 
with the perfecting of turbines is not confined to 
that country. Mr. GIRARD resided at Jonchére, 
about a dozen miles from Paris, where he devoted 
a considerable portion of his time to experimenting 
on &% paoeumatic system for propelling trains. He 
afterward laid this pneumatic project aside and 
turned his attention to propulsion by water, and in 
1864 he had so far succeeded as tu consider the advisa- 


* bility of laying down a railway on his own grounds, 


which he did, to test upen a large scale the practi- 
cability of his invention. 

His system so admirably succeeded that he in- 
vited the late Emperor NAPOLEON IIL[ out to Jon- 
chére to see it working, and the Emperor was so 
satisfied with the result of his inspection that he 
promised to aid Mr. GIRARD; and he afterwards 
paid many visits to Jonchére to see how the in- 
vention was progressing, he took so deep an interest 
in its success. Mr. GIRARD assured his Majesty 
that he could run a train upon his system frum 
Calais to Marseilles, a distance of some 700 miles in 
six hours, and judging by the speed attained on Mr. 
BARRE’Ss short railway the statement of Mr. GIRARD 
did not exaggerate the possibility of his doing so. 
Unfortunately for Mr. GIRARD’S project the war 
with Prussia broke out, and Mr. GIRARD himself 
was shot by the Germans while going down the 
Seine, within the environs of Paris, on a small 
steamer, when the city was invaded by the German 
troops. He was then somewhat over 40 years of age. 


Fig. 3—Top Plan of Road. 


Mr. BARRE, who is a very eminent engineer, was a 
collaborateur of Mr. Girarn’s, and did not lose 
sight of the invention. On the war being termi- 
nated, he made arrangements with the inventor’s 
representatives, took over the papers, and set about 
perfecting the system, and applying it on a larger 
scale than the inventor had hitherto done. He 
purposed bringing it into operation at the Paris Ex- 
aibition of 1878, and actually had all the arrange- 
ments made and the necessary ground obtained, 
but the capital required was not subscribed, and 
another interval of inactivity was imposed on the 
“Chemin de Fer Glissant.’’ Nevertheless, Mr. 
Bakke did not give up his project, but kept work- 
ing away at it until the present date, when be has 
the proud satisfaction of seeing bis hopes realized 
and his labors warmly appreciated by the highest 
authorities in France. 

Immediately on the project of the present exhibi- 
tion being decided on, a company was formed for 


the purpose of erecting and working a short length 
of railway on the Exhibition grounds. Forty of the 
most eminent engineers in Paris, including Mr 
EIFFEL, the engineer of the great tower that bears 
his name, and Mr. CONTAMIN, the enxineer of the 
Palais des Machines, the largest hall in the world 
under one roof, and fully equal in point of construc 
tion to the now world-famed tower, took shares in 
it. A sum of $20,000 was expended in getting the 
present road in readiness, providing a stationary 
engine for pumping the necessary water and getting 
up the requisite pressure, and one hydraulic ma 
chine and two carriages for traveling on the iine. 
Everything being in readiness, the first run of the 
train took place on July 2), to test the machinery 
and working parts so as to ensure their being in 
thorougbly perfect order. The test proved all ti at 
could be desired, the train doivg its work cupitaliy 
so that the requisite license was applied for to the 
authorities to allow it to carry passengers during 
the continuance cf the Exhibition, and this will be 
obtained in the course of a few days. Meanwhile 
Mr. BARBE and the directors of the company are in 
attendance and give occasional runs with the.engi 
neers and scientific men who come to see the inven 
tion, while thousands of the public ar@ clamoring 
below and wanting to know why they may not be 
carried when prepared to pay for the privilege. 
Having written so much by way of introduction 
ij now remains for me to describe the system. The 


‘portion of the railway constructed is 153 metres 


(502 ft.) in length, and is built of a light skeleton 
frame-work of wrought iron, averaging about two 
metres in height from the ground. There is no 
portion of the top surface of the line absolutely 
level, but there are descents and ascents of various 
grades to prove how practicable it 1s to travel by 
this system over the face of even an undulated 
country. The grades in the present line are divided 
as follows: From the starting for a distance of 42 
metres a decline of 4 per cent., for the next 69 metres 
a decline of 0.8 per cent,, and for the remaining 42 
metres an ascent of 2.4 percent. It will be seen by 
those figures that the last-mentioned end of the 





Fig. 4—Patins or Skates, to Enlarged Scale. 


L. D. Grrarp, Inventor, A. Barre, Engineer. 


line is 1.224 m. lower than the starting-point, and 
that consequently the train returning from the 
lowest end has, besides traveling an ascending 
grade of 111 metres in length, ¢o climb this 1.224 m. 
above its starting-point as well. This it accom 
plishes with the greatest ease and without any 
difficulty whatever. I timed the various runs it 
made accurately with a chronograph, and found 
the average result to be 803 seconds per run, but, of 
course, it would be absurd to take this as anything 
like a fair criterion of the speed the system is 
capable of attaining, the distance being too short. 
Mr. BaRRE assures me that it will readily accom- 
plish, in its present state, 200 kilometres, over 124 
miles, an hour. The rails are 8% ins. wide and the 
top surface of each is smoothly planed. They are 
about 4}¢ ft. apart, and are bolted down through 
lugs cast on the sides to wooden flitches 8 ins. in 
thickness that are laid longitadinally ander them, 
and secured to the transverse girderé that supply the 
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place of sleepers in ordinary railways. The space 
between the longitudinal girders is bottomed with 
sheet iron and forms a shallow channel, into which 
the water discharged by the patins or skates, 
that supply the place of wheels, is collected and 
conveyed away, if recessary, for future use. But 
the sketches which I here annex will explain details 
better than any written description, thoagh I must 
say that they are by no means accurate, and are 
only intended to give the reader an approximate 
idea of the various peculiarities of this truly won- 
derful invention. Fig. 1 shows a side elevation of 
the railway propulseur, and various working parts. 
The letters refer to the different views of the same 
parts on all the various plates. A represents the 
foundation of the railway at the surface level of the 
ground. B Bthe wrought iron supports to carry 
the horizontal girder; C the horizontal girder ; 
D D, etc., the cross girdersor sleepers; E & flitches 
of timber laid longitudinally on the ends of the cross 
girders to carry the rails; F the rails or track (cast 
iron) secured to the timber flitcbes, and having 
their meeting joints bolted together through lugs 
cast in line with them for the purpose; @ the 
patin or skate that supplies the place of wheels 
undey the carriages its face resting immediately on 
the rail; H the spindle attached to the carriage 
and springs, but playing freely in the patin 
to enable it to accommodate itself to any curves on 
the line; I, the bottom framing of the carriage to 
which the stays, springs, and spindles are secured ; 
and J, the panneled sides of the carriage and ma- 
chine. The other letters have reference to the pro- 
pelling power, which is as follows: 

K is a cast-iron pipe of sufficient capacity to 
convey the required quantity of water for propul- 
sion. This pipe is laid continuously along the 
whole length of the line except where the air vesseis 
L are inserted to maintain, the requisite pressure 
for the propulseur MN. L 1s the air vessel, about 
8 ft. in length ; cubic capacity, 1.6 cu. m. 

One of these air vessels is fixed, as shown in the 
sketch, near each propulseur. The distance of the 
propulseurs apart is fixed at, the outset by the 
length of the shortest train to/be run on the line, 
it being necessary to have at least one propulseur 
always under a train, and in very long trains, per- 
haps two. 


Mis the propulseur, the action of which is gov- 
erned by a piston valve working within thechamber 
at Q. N is the delivering nozzle of the propulseur. 
O is a cranked handle of aspindle opening and clos- 
ing a small way-tap at P for admitting the water 
through the bridle pipe to work the piston valve, or 
shutting it off when no longer required. R is the 
“turbine’’ or bucket central rail bolted up rigidly 
to the bottom of the cross-bearers of the machine 
and carriages, so that when their ends meet, as they 
invariably do when hitched to each other for run- 
ning, the rail is continuous for the whole length of 
the train. This rail is perforated by two series 
of square holes or ‘‘ buckets,”’ one above the other 
as shown in the elevation at R. Fig. 1, and the 
webs or divisions separating these “buckets” 
vertically, are curved in section, as shown on the 
horizontal sections R R’, Fig. 3, the curves being 
reversed in each series to admit of the train being 
driven in either direction, without reversing the 
carriages. 


S S are two cylindrical reservoirs fixed in the 
machine to carry under pressure the water re- 
quired to feed the patins op the train. These 
reservoirs require to be refilled frequently, as the 
air within them becomes relaxei in proportion as 
the water becomes diminished. 


Their refilling or charging is provided for by 
stand-pipes attached to the main pipe L, at each 
station, but for very long distances between sta- 
tions Mr. BARRE. thinks that a small engine, for 
maintaining a uniform pressure in these reservoirs, 
might with advantage be carried on the machine. 
T T are small pipes fixed at each side under the 
bearers of each train to convey the water from 
the reservoirs to feed the patins while the train 
is in motion. 


Fig. 2 shows the transverse elevation of the 
propulseurs and the sections of some of the parts. 
U U show the section through the side quarters, 
and the mode of conveying the water discharged 
into them by the patins into the central channel 
V. Ic will be observed that the patine are 


provided with water-guards, Y, Fig. 4, to check the 
force of the water as it flies from under the patins 
and cause it to fall into the side gutters, and 
the dotted line W shows the arrangement by 
which the water forcing through the ‘“ bucket” 
rail is also checked, and directed into the channel 
V. F shows the section of the rail and @ the 
section through the putins where they receive 
the spindles carrying the machine or carriages. 


Plate 3 shows a top plan of the road, the direc- 
tion of the nozzles N N of the propulseurs, O O 
of the cranked handles working the small way-taps 
at P P, and W W, the water guards to check 
the water that rushes in the direction of the 
arrows out of the nozzles and impinges on tke 
concave surfaces of the webs of the ‘“‘ bucket” rail 
and guide it into the channel V. 


Fig. 4 shows merely an enlargement of some 
of the most important parts of the patins 
that could not be so plainly given on the smaller 
sketches. 


F is the side elevation of the rail and F its cross 
section. 


G is the side elevation of the patin, G’ its cross 
section, and Y Y its bottom face that works 
upon the top face of the rail. 


T is where the feed water is delivered into it 
from the reservoirs as before described. 

It will be noticed that the bottom surface that 
comes in contact with the railsis grooved. These 
grooves are not continuous, but are checked in vari_ 
ous places as indicated, and they stop short of the 
edges both internally and externally, their use being 
to preyent the too rapid passage of the Water which 
forms a cushion from between the patin and the 
rail. There are yo flanges on either the patin or 
rail, but instead there are four pendants X X X X, 
Fig. 4, attached by bolts tothe angles of each patin 
having free play at the point of attachment, and 
droppipg down about an inch on each side of the 
rail. ‘ 

These are the only noise-makers in the whole 
construction, and Mr. BARRE states that he has 
now perfected a rail that will do away with their 
use altogether, which he will introduce in the next 
“Chemin de Fer Glissant”’ that he constructs. 

The system of working can now be easily under- 
stood. A stationary steam engine is erected on the 
most convenient part of the line, to pump the water 
required for use, under the requisite pressure, into 
the water main K and air vessel M, until the air 
in the latter is sufficiently condensed. In the pres- 
ent line the working pressure is equivalent to ten 
atmospheres or 147 lbs. per sq. mile. The reser- 
voirs S S are then charged under similar pressure. 
Two men can work the train, one being stationed 
in the machine or fore part of the train and the 
other being stationed in the back compartment 
ot the last carriage. 


Everything being in readiness for the train to 
start, the man in the fore part of the carriage 
touches a lever which opens communication bé- 
tween the water in the reservoirs and the patins 
and immediately the patins are lifted off the rail, a 
thin film or cushion of water forming under them, 
and the train commences to glide along the rail by 
its own gravity. 

Instantly he touches a second lever, which moves 
a rod that traverses the carriages on the under side 
the whole length of the train. 

This rod acts on the cranked handles of the 
spindles Oor O’, according to whichever direction 
the train is moving; opens the top on the bridle 
pipe, which in its turo opens the piston valve at Q, 
and allows the water to rush through the nozzle of 
the propulseur in the direction of the arrows 
into the *‘ bucket”’ rail, thereby imparting to the 
train a speed completly astonishing. While the 
way taps are kept open, the water is acting uni- 
formly on the “ backet” rail and the speed main- 
tained. 

The duty of the man stationed in the after part of 
the train is to close those way taps the instant the 
last carriage is about to pass them. This he does 
by a lever acting on the rod in the opposite direc- 
tion to the one which opens them. 


[Having a man to do this automatic work is very 
absurd, reminding one of the boy who used to open 
the valves of the early engines by hand, until the 
bright idea occurred to him that he could make the 
eDgine itself doit, Probably the “end man” here 


described is only a temporary functionary. Ep. 
ENG. NEWs. ] 

A train travelling at a speed of about 60 miles an 
hour can be stopped within an incredibly short dis- 
tance by reversing the current of water, Or simply 
by shutting off the hydrostatic pressure under the 
patin, when the water film is expelled, and the 
two metallic surfaces come in contact. 

The machine or engine on the present line is 
barely six tons in weight when charged, and the 
carriages only two tons each. 
carry 24 persons. 

It isclaimed by Mr. BARRE that his system can 
climb ascents as high as 45 per cent. of the horizon 
tal distance, and with absolute safety turn curves 
as sharp as 40 metres radius. 

He can construct a singie line at the rate of 80,000 
fr. per kilometre ($24,500 per mile) or a double line 
at the rate of about 150,000 frs. for the the same dis- 
tance. These items could be much reduced if the 
line were made on the surface level. 

After the construction of the permanent way and 
the carriages, the consumption of water is the prin- 
cipal item to be considered. Mr. BARRE says that 
its expense would be only nominal in districts 
where a good head of water could be obtained from 
natural sources. 

The consumption per “ patin”’ is one litre (quart) 
of water per second, and the consumption for pro 
pulsion is 21 litres of water, at a pressure of 10 
atm. per ton per kilometre, at aspeed of 100 to 140 
kilometres per hour [!. Ep.] It will thus be seen 
that this system has enormous advantages above 
all others now in popular use, if its apparent prom 
ise is fulfilled. 

There is no dust, no smoke, no shaking, no noise, 
the train glides as smoothly and as noiselessly as if 
two pieces of the smoothest fresh water ice gently 
moved upon each other. There are no wheels, no 
springs, no buffers, no cumbrous lumber such 
as is carried by the present class of trains, and 
the carriages being reduced to little more than 
half the height of the present system of carriages 
by the absence of wheels, brings their centre of 
gravity so near the level of the track that overturn- 
ing or quitting the rails becomes an almost abso- 
lute impossibility. No matter at what rate of speed 
the train is going it can be stopped almost instan- 
taneously, and with hardly any sensation of check 
or shock to the passengers.. For elevated railways 
the ‘“‘Ciemin de Fer Glissant”’ seems to be abso- 
lutely fitted, and the company is seriously contem- 
plating the construction of one elevated railway in 
Paris if the requisite route can be obtained. It is 
also rumored that a company is being formed in 
England to erect and work a considerable length of 
this system for general traffic. It is more than 
probable that Mr. BARRE will visit New York in 
connection with the introduction of his system upon 
some of the elevated lines, and it is not too far- 
fetched an idea that a stretch of the “Chemin de 
Fer Glissant ’’ may be in working operation in your 
great city when your projected international exhi- 
bition opens in 1892. 

Mr. CARNOT, the President of the Republic of 
France, himself an engineer, with whom Mr. BARRE 
was a collaborateur at the Polytechnique, has inti- 
muted his intention of visiting this interesting rail- 
way, and it is probable that I shall have an oppor- 
tunity of sending you a special description of his 
impressions on the subject within the next few 
days. Meantime the “Chemin de Fer Glissant”’ 
continues to be the growing wonder of the Exhibi- 
tion. It isa great pity that the majority of the 
American engineers who came over to visit the Ex- 
hibition returned home without seeing it in opera- 
tion. Those who are yet to come will, I am sure, 
make it the first object of their visit, and they may 
rely upon the most kindly reception being accorded 
them by Mr. BARRE and the directors of the com- 
pany. 


Each carriage can 





THE RAILWAY COMMISSION LAW OF FLORIDA 
which became operative July 8, 1889, provides that 
each railway in the State shall file its schedule of 
rates with the State Commission for revision and 
approval. Public hearings are now to be held by 
the Commission throughout the State at which 
both the railways and the shippers will have an 
opportunity to be heard, after which the Com- 
missioners will revise and adopt the various sched- 
ules, A most commendable feature of this plan is 
that it tends to provide for permanence of rates, 
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Tne Flat-Creek Trestle Disaster, 


Owing to the late hour at which we received 
the accompanying full details of this serious 
trestle disaster, we are unable in this issue to 
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Louisville R. R. at Flat Creek, on Aug. 22. The 
drawings are from measurements made as soon as 
I could reach the site of the wreck, and the photo- 
graphs were taken by Mr. KNAFL, the Knoxville 
artist, at the same time. 





Scale of feet. 


ee ae ea ae ee ee ee ee 


7-estle 
ae 


fees of Loose ties errepteLard spaced ~ 


= . c ; 
MK 6¢ Reraiile® Bik **** iO Se Pe 


“The cause of the disaster seems quite plain from 
an inspection of the track and the timber trestle. 
The track was in the ordinary condition of tracks 
laid upon a new roadked, before lining and surfac- 

ng have been fully completed, and ballasting be- 
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Fig. 1, Plan of Locality of Flat Creek Disaster; Knoxville, Cumberland Gap & Louisvilie Railroad, Aug. 22,1889. Wm. H.Cass, C. E., Del. 


discuss it as fully as its interest and import- 
ance demand. All we can do is to ask the careful 
attention of every engineer and railway officer to 
the following lucid and complete description of all 
the circumstances attending it, for which we are in- 
debted to Mr. Wm. H. Case, C. E., of Knoxville, 
Tenn. Our large clientage in almost all parts of 
the continent now enables us to secure prompt and 
independent investigation of most occurrences of 
moment, by competent experts; but we have 
seldom or never had the pleasure of laying before 
our readers so complete and satisfactory an exhibit 
of all the facts in such a case as is given in the ac- 
count by Mr. CASE. Ina following issue we hope 
to review the facts of this clear case more fully. In 
the meantime we will only say that the Flat Creek 
disaster, the St. George disaster, the White River 
disaster, and innumerable other great and small 
disasters which we are continually recording, cry 
aloud for secure bridge floors and proper satety 
guards, which cost almost nothing, which do not 
wear out, which will save fully two-thirds of the 
present loss of life and property at bridges and 
trestles, aud which are only neglected from a 
miserable, picayune economy and a blindness to 
acts which is disgraceful alike to the intelligence 
and the humanity of those guilty of it. Mr. CAsr’s 
letter is as follows : 

‘In compliance with your request, duly received by 
wire, I send you herewith some drawings and photo- 
graphic views of the scene of the deplorable disaster 
that occurred on the Knoxville, Cumberland Gap & 


—~ 


Se SS 








Fig. 2. Flat Creek Disaster. View of Trestle and Wrecked Car, looking North, 
(Direction train was running.) 
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Fig. 3. Flat Creek Disaster. View of Trestle F oor, looking South. 


| Point of derailment at crossing in the background. 


The derailed coach is-hidden to the left. Tne bent rail 


taken from the trestle is seen in the foreground. The bunched ties at further end of trestle had been 
respaced when this view was taken, 


gun. Going northerly,in the direction the train 
was running at the time of the wreck, the trestle 
over Flat Creek is approached on a 6° curve for 
short distance, through a rock and earth cutting, 
to within about 100 ft. of the trestle. The curve 
terminates witin 50 ft. of the trestle, and a tangent 
continues across the trestle and several hundred feet 
beyond, tothe north. 


“The train that met with the accident at the 
trestle consisted of an engine drawing two new 
first-class passenger cars equipped with the West- 
inghouse air brake and Janney coupler, and was 
the first passenger train going over the new road. 
At the point marked a on the plan, it appears from 
marks plainly shown on the rails and ties that the 
flange of the right forward wheel of the rear truck 
of the rear car mounted the outside rail of the curve 
ata rail joint on the cattle guard, the flange of the 
wheel traversing the face of the rail for 14 ft. before 
the wheel dropped to the outside of the rail, the two 
forward wheels then continuing to diverge from the 
rails, as plainly shown by their marks upon the ties, 
‘slewing’ the trucks. Ata rail joint marked bon 
the plan, just two rail lengths, or 60 ft., from the 
joint where the first wheel mounted, the flange df 
the rear wheel on the same side also mounted the 
rail, and dropped to the outside within the distance 
of one foot, as plainly shown by the marking of 
the flanges on the rail and ties. All the wheels of 
the rear truck then continued in a line diverging 

from the rails, the right wheels soon dropping com- 
pletely cff the end of the ties. 


** At c, 50 ft. from the trestle, the left wh 
trnck both impinged against the east or 
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rail, and continued against it on the trestle, to 
the point where the car was finally overturned. 
The right wheels of the truck continued running on 
the ground outside the ends of the ties, making a 
plainly-marked furrow in the earth of the new road- 
bed, until the trestle was reached, at which point 
they were about a foot and a half lower than the 
left wheels, owing to a descent of the embankment 
towards the trestle, the left wheels still running 
along on the ties in contact with the east rail. At 
this point the brake-hbeam of the truck encountered 
the ends of the long loose ties of the trestle, and 
apparently carried them forward, ‘bunching’ 
them and abrading theirends. During this bunch- 
ing of the ties, their accumulating resistance broke 
the brake-beam of the truck, and the weight of the 
overhanging rear end of the coach tipped the east 


416.1. 
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ends of the trestle ties downwards, raising them by 
leverage off from the trestle stringer on the oppo- 
site side, until the force became so great as to pull 
the clinging left-hand wheels over aud away from 
the rail that had been so tenaciously holding them 
at the point marked d on the drawing. This force 





Pig. 4. View of Point of Derailment and Track be- 
yond. Trestle in the distance. 


was sufficient to sharply bend the rail outwards at 
this point, which was 12 ft. forward from a rail 
joint. 

“The Janney coupler then unloosened, and the 
car fell to the ground a vertical distance of about 
.18 ft. below the track, whirling completely over 
sidewise in its descent, the roof landing on the 
ground, as clearly shown by the photographs. The 
end of the car was crushed to splinters to within a 
short distance of the floor, and the spreading of the 
sides outward «t diagonally opposite corners of the 
car indicates that the rear end of the car, when it 
struck the ground, was slightly thrown toward the 
trestle, and the forward end, which struck a moment 
later,.-was moving from the trestle, thus causing the 
sides to assume a twisted or warped shape. 

“The correct elevation of the outer rail on the 
curve had not yet been completed. On the south 
cattle gnard the elevation was in., and at the 
joint on the north cattle guard, where the first 
wheel climbed ths rail, the track was level cross- 
wise. The north cattle guard showed plain indi- 
cations of having been recently raised and 

shimmed’ with stone at the east end, but officials 
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of the road stated that nothing had been done to 
it since the derailment, up the time of my visit, the 
second day following. The trestle was still unfin- 
ished. Where the bunching of the ties occurred 
one stringer of the double chord is omitted for a 
distance of 38 ft. The chords when completed each 
consist of two oak string-pieces 10 ins. wide and 12 
ins. deep placed side by side under the rail. They 
are gained 144 ins.on the caps and the caps are 
gained 144 ins. to receive them. The bents are 
spaced 12}¢ ft. between centers except over the bed 
of the stream, which span is wider and braced as 
the center. The trestle ties are of oak 7 ins. wide 
and 8 ins. deep. 12 ft. long, gained about 1 in. on the 
chords, and apparently not otherwise fastened to 
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them. I will try tosend you a detailed drawing of 
the floor later.”’ 

We shall publish all further details received next 
week, and then discuss this case. In the meantime 
we may add some further details from the press 
accounts. 

The local extra which was at once got out stated: 

The accident was no fault of the railway company. The 
rear coach jumped the track at a road crossing 150 ft. 
this side of the trestle and ran over the ties to the middle 
of the trestle. There it turned upside down and fell to 
the bottom of thecreek 25 ft. The scene was horrible. 
Country people and physicians did all they could to alle- 
viate the sufferings of the wounded as well as those of 
the party who were not injured. 

The train was loaded almost exclusively with the 
foremost citizens of Knoxville, Tenn., taking part 
in an inaugural trip, and appears to have contained 
about 53 persons in all, including the train crew, of 
whom 34 were in the rear coach that went down. 
The remainder were in the forward coach and bag- 
gage car, there having been but two cars in the 
train in all, of which but one left the track. Out of 
the 34 passengers in the rear coach the very large 
number of 29 were killed or seriously injured. Out 
of these, as nearly as we can ascertain, 6 died at 
once or shortly after, and as many more are shock- 
ingly injured. 


Railways of New Zealand. 





The annual r>port of Mr. J. P. MAXWELL, M. Inst. 
C. E., General Manager, on the operation of the 
railways in New Zealand during the year ending 
March 31, 1888, shows that there were 1,758 miles in 
operation ; stations, 664; revenue, $4,974,215 ; expen- 
diture, $3,436,640. Freight, 1,735,762 tons; passen- 
gers, 3,451,850; live stock, 940,209. The equipment 
consisted of 271 locomotives, 511 passenger cars and 
8,153 freight cars. The number of cars, on the 
American plan had increased from 10 in 1880 to 198 
1888, and “the comfort of the traveling public has 
been very materially improved thereby.” Ten 
locomotives and a number of cars were built at the 
Government shops. 

At the Greymouth wharves, hydraulic cranes 
have been established for coaling steamers with 
a minimum of damage to the coal. Coul boxes of 6 
tons capacity will be liftéd from the trucks, lowered 
into the hold of the steamer and emptied through a 
bottom door, giving the coal a very small drop. 





Mr. MAXWELL spent some time in Europe and 
America in 1887, and states that he found * Aweri- 
can practice more interesting and instructive from 


a colonial point of view than that of the clder 
countries.”’ 


The Worthington High Duty Attachment to 
Pumping Engines, and How it Works. 


In a recent lecture to the students of mechanical 
engineering of Cornell University, Mr. J. F. HALLo- 
WAY, of the H. R. Worthington Co., gave a very in- 
teresting resumé of the history of pumping machin- 
ery, ancient and modern. The first part of this 
lecture is devoted to the direct-acting steam pump, 


FIG. 3. 
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the first one of which was invented by Mr. HENRY 
R. WORTHINGTON and patented by him Sept. 7, 1841 
With this particular engine in its perfected state 
every hydraulic engineer is familiar enoujh; but 
in passing to its latest development—in which steam 
power is stored at the beginning of each piston- 
stroke, to be given out again at the end of the 
stroke, and thus vastly promote its duty—Mr. HAL- 
LOWAY touches upon a subject that has interest to 
many engineers outsiue of Cornell. This high-duty 
attachment is so novel in its design, and so unlike 
any other device for attaining a similar end, that, 
while the majority of engineers have a vague and 
general idea of its appearance and action, very few 
can explain how or why it performs its important 
office. This is reason sufficient, we believe, for giv- 
ing this portion of Mr. HALLOWAy’s lecture practi- 
cally in full, and this lecture is none the less valu- 
able for being clothed in simple terms and going 
deep into nominally minor details: 

Returning to the description of the compound condens- 
ing direct-acting duplex pump, it will be remembered 
that the one needed improvement was some device or 
attachment} by which steam power could be stored up 
at the beginning of each stroke of the piston, and given 
out again toward the end,in order to still further pro- 
mote its economy. Such a device would, if properly 
constructed, permit the use of high-pressure steam at 
the commencement of each stroke, and of its being cut 
off during a portion of the stroke, thus enabling less 
steam to do the same work, and of course with a corre- 
sponding saving of fuel. 

This newly-invented and ingenious device, which is in- 
tended to permit the cutting off of the steam in the 
steam cylinder and its subsequent expansion, while at 
the same time the force exerted by the steam upon the 
pump-plunger shall remain uniform during the entire 
stroke, may be briefly described as follows, (See sec- 
tional view, Fig. 1a.) 

To the ordinary compound direct-acting steam pump, 
as usually built, there is attached a plunger rod which 
projects through the outer end of the pump chamber, 
and around which there is the usual stuffing box for 
packing the same. On the end of this plunger rod is 
fastened a cross-head which moves in guides that are 
bolted on the outer end of the pump. On this cross- 
head, and opposite to each other, are semicircular re- 
cesses . 

On the guide plates are cast two journal boxes, one 
above and the other below the plunger rod, both equi- 
distant from it and at a pomt equal to the half stroke of 
the cross-head. In these journal boxes are bung two 
short cylinders on trunnions which permit the cyl.nders 
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to swing backward and forward, in unison with the 
motion of the plunger rod. Within these swinging cyl- 
inders are plungers, or rams, which pass through a stuf- 
fing box on the end of the cylinder, and on their outer 
end they have a rounded projection which fits in the 
semicircular recesses in the cross-head, and conse- 
quently, as the cross-head moves in or out of the pump, 
it carries with it these two plungers, which in turn tilt 
the cylinders backward and forward. 

These swinging cylinders are called “compensating 
cylinders,” and they are filled with water, except when 
the pumping engines are used on oil lines, when they are 
filled with oil. 

The pressure on the rams within the compensating cyl- 
inders is produced by connecting the compensating cyl- 
inders through their hollow trunnions with an accumu- 
Jator, the ram of which moves up and down, as the rams 
of the compensating cylinders move in and out. The 
accumulator used is of the differential type, that is, it 
has below a small cylinder filled with oil or water in 
which its ram moves, while above it has a much larger 
cylinder filled with air. On the top of the ram of the 
accumulator is an enlarged piston head which fits closely 
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of course in a position where they can neither retard nor 
advance the movement of the plunger. 

Now, as the pump plunger passes the center of its 
stroke, the compensating plungers, being as before said 
attached to the cross-head of the pump plunger rod, be- 
gin toturn in an opposite direction from which they 
started, and by degrees, owing to the increasing acute- 
ness of the angle they make with the plunger rod, they 
begin to exert a power to push the pump plunger along, 
whereas, before and up to the half stroke, they resisted 
the movement of the plunger. This pushing force in- 
creases constantly, until at the extreme end of the out- 
ward stroke, and when the accumulator plungers are, as 
at the beginning, at their most acute angle, they exert 
their greatest force in helping to aid the pump plunger 
in its outward movement. It is, perhaps, unnecessary to 
add that the return stroke of the pump is made under 
precisely the same conditions as the previous stroke. 


If we were to convert the movements of the compen- 
sating plungers into a diagram which would illustrate 
the power they receive and give out, we would have a 
curved line having a point at the half stroke in which 
there would be no power exerted, while at one end 


kind we are describing there is qa slight pause at the end 
of each stroke, which not only allows the pump valves 
to seat themselves quietly, but it as well fills up the 
clearances and steam ports to the full steam pressure be- 
fore the piston starts. In this diagram XX represents 
the line of the atmosphere and YY the line of the zero 
pressure, The power exerted in this cylinder up to the 
point of cut-off, and from that to the end of the stroke, 
is shown by the line Imnopaqrstur, which is the 
steam line of one stroke of the piston, The return stroke 
is shown by the exhaust and compression line, 
kjthgfedeba. The resuiting pressure in this cylinder 
will be the pressure above the line Y at each of the or- 
dinates, lees the back pressure, at the same ordinate. If 
we take this resultant pressure and apply it to the same 
nuinber of ordinates,all of which shall start from one 
common base line, we shall have a curved line which re- 
sembles Fig. 2 in which the line A’ B' C’ D' E' F' H'I' J’ K’ 
will show the available steam pres:ure at each part of 
the stroke of the piston. 


Tu Fig. 3 we obtain by the same process the line of 
pressure in the expanding steam cylinder, on the same 
number of ordinates, and from each ordinate of which 








Fig. la. Sectional View of Pumping Engine with Worthington High-Duty Attachment. 


in the aircylinder. So it will be seen that the pressure 
per square inch on the ram of the accumulator will be 
the pressure of the air in the air cylinder per square inch, 
multiplied by the difference between the area of the air 
piston and the ram of the accumulator. This difference 
of areas is a matter of calculation based upon the par- 
ticular servicé for which the pump is constructed. The 
pressure in the air cylinder is controlled by the pressure 
in the main delivery pipe of the pump, as it is connected 
to the air chamber on the main delivery. The peculiar 
and important effect this arrangement has on the opera- 
tion and success of the “high-duty pumping engine” 
will be shown later on. 

Having described briefly the construction of this new 
and novel attachment to the direct-acting duplex pump, 
I will now deseribe,as best I can without a model, its effect 
on the operation of the pump, 

We will suppose the pump about to begin its outward 
stroke. At this time the compensating cylinders will be 
turned so as to point toward the outer end of the pump 
with their plungers at the extreme point of their out- 
ward stroke, and at an acute angie with the pump plun- 
ger rod, and with the full pressure of the accumulator 
joad pushing them against the advance of the pump 
Plunger. As the pump plunger begins its outward 
atroke, each forward movement it makes changes the 
angle of the compensating plungers, until at one-half 
Stroke the two plungers will stand exactly opposite each 


other and at right angles with the pump plungers, and 


would be shown a line of resistance above that zero line, 
which would be the exact result of that resistance at 
each point, in the first half of the stroke ; and it would 
also show on the last half of the stroke the same curve 
of power given out again. The peculiar shape of this 
curve is the result of carefully calculated arrangement 
of the details of construction, and it can be made to con- 
form very close to the curve of the pressure line in the 
steam cylinder at almost any point of steam cut-off. 

Having now considered the pump end of a direct-act- 
ing steam pump to which there is attached this new de- 
vice for obtaining a high rate of fuel economy, we will 
now turn our attention to the behavior of the steam in 
the steam end of sucha pump. We will assume that the 
pump is driven by compound cylinders, in which the 
area of the expanding cylinder is four times that of the 
high-pressure cylinder. In attempting to describe the 
action of the steam force exerted on a direct-acting 
pump, I am embarrassed by the fact that I cannot pro- 
duce before you drawings on the blackboard that will 
have to any considerable extent the accurate outlines of 
indicator cards. So you will be obliged to refer to the 
printed diagrams that have been distributed in the 
room, 

Fig. 1. represents an indicator card taken from the 
high-pressure cylinders of such a pumping engine as we 
have under consideration. You see that the admission 
line is straight, and perpendicular to the line of pressure: 
this isowing to the fact that in pumping engines of the 


we must, as before, subtract the back pressure above 
zero pressure. When we bave done 80, we shal! have the 
total pressure line of the expanding steam cylinder, as 
shown in Fig. 4. In order that we may make a compari- 
son of the pressure in the expanding cylinder with the 
high-pressure card, we must multiply the total pressure 
shown on each ordinate by the rrtio of the areas of the 
two cylinders, which in this case is four toone. This will 
produce the curved line shown on Fig. 5. Now that we 
have the line of pressure of each steam cylinder brought 
to the same basis, we can add them both together and 
find at once what is the total pressure, or power, that 
both the steam pistons exert during each stroke of the 
pump, and also just what proportion of that power is ex- 
erted at each particular part of each stroke. This add- 
ing together of all the forces of a steam compound con- 
densing engine, under the conditions previously de- 
scribed, will produce a card, as shown in Fig. 6, a figure 
which at first glance would seem to be the farthest possi- 
ble curve from what is required to move a pump plunger, 
which in its effect on a water column is to show a card 
“ vertical at each end, and parallel on each side.” It was 
for the purpose of producing this much to be desired 
although seemingly impossible result, that the high-duty 
attachment was invented, and, as I hope to show, it has 
been accomplished. 

In order that I may the better explain how this is 
brought about, we will draw a figure which shall repre- 
sent the pressure of water on the pump above the atmo 
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phere line, as we'l as the pressure, or, as it is best known 
the suction line below the atmosphere line, the total of 
which will be shown on Fig. 9, fig. 8 being omitted as 
simply showing how these combined pressures are ob- 
tained, 

We see in Fig. 9 the result we wish to produce, and in 
Fig. 6 the means we haye of producing this result, and, 
as it must be remembered, by a piston which is con- 
nected directly to the pump plunger, without the in- 
tervention of cranks, shafts, or fly wheels. In order to 
make a graphic illustration of the difficulties to be over- 
come, a5 well as the means employed to overcome them, 
we will on top of this line of the water card pressures, 
and On the same base line draw the power, or propulsion 
line, so that we can see how they fit each other. 

This is shown by Fig, 11, in which A W W K is the 
outline of the water load or pressure on the pump ; or, 
as we may say, the resistance which is to be overcome 
and AA” K” K isthe outline of the force exercised by 
the steam cylinders during the same stroke, as was shown 
by Fig. 6. The intermediate letters show the steam 
power exercised at each part of the stroke F’ F, being 
the half stroke of the pump, In looking on this ar- 
rangement of the two diagrams, it will be seen that at 
the beginning of the stroke of the pump the steam pres- 
sure is Jargely in excess of what is required to move the 
water, while at the end of the stroke, it is far below 
what will be required to do so; and that it is only at the 
half stroke that the steam pressure and water resistance 
are equal, and that under the conditions as shown, that 
is the only point where they would meet on equal terms. 
To put this high pressure of steam on the pump plunger 
direct would at once and by a sudden jump raise the 
water pressure far above the point shown, and with a 
shock the result of which it would be hard to estimate; 
while the fali of the steam pressure, after it passes the 
center of the stroke, would soon bring the pump plunger 
to a stop, which by its suddenness would produce a 
shock not unlike that at the beginning of the stroke. 

Leaving for the time being this somewhat puzzling 
problem, we will again refer 'o the action of compensat- 
ing cylinders, of an area of plunger, and under a pres- 
sure of water that would adapt them to a pump operat- 
ing under the pressure of steam and water resistance, as 
shown by the previously given figures. This will be 
graphically shown by Fig.7,in which the line A Bis a 
neutral or no pressure jJine, and the ordinates a” b’ c” ad” 
e's’ a’ th’ t' 7k" are equal divisions of the stroke cor- 
responding with the ordinates shown on the steam 
pressure cards, f” being in both instances at the half 
stroke of the pump, The figures shown below the pres- 
sure diagram represent the position of the plunger 
cylinders at the beginning of the stroke, at one-quarter, 
one-half, three-quarters and full stroke, and it also 
shows what is the effect of the influence exerted by these 
cylinders at these varying points on the stroke of the 
pump. 

At the beginning of the stroke a” l’,and when the 
accumulating plungers are at their outer stroke, it will 
take an amount of power equal to a” lI” to push the 
plungers of the compensating cylinders in, against the 
pressure that is on the end of them; as the plungers are 
driven in, the angle of the inclination of the plunger to 
the center line of ‘motion increases, and it takes Jess 
power to push them in, and, as a consequence, the line 
of the resistance is less and less at each ordinat2, until 
we arrive at the balf stroke, where the plungers, stand- 
ing at 90°, each being opposite the other, they are at a 
neutral line where they exert no influence on the pro- 
gress of the pump plunger in any direction; but, as the 
plunger moves on, the compensating plungers, acted on 
by the pressure of the accumulator, begin to press out- 
ward, and as they leave the center perpendicular line 
they begin to exert an influence in helping to push the 
pump piunger along, which influence constantly in- 
creases until the plunger arrives at the outer end of its 
stroke, when the plungers of the compensating cylinders 
give out their greatest force, which is exactly the 
force put into them at the beginning of the stroke. 
This line of resistance, and of impulse can be varied by 
changing certain features of the construction, but, as 
shown in the diagram, it is calculated to suit the steam 
pressure and cut off of the steam pump we have under- 
taken to describe. 


Having constructed another and new line of curves, 
which show a retarding as well as an advancing effect 
on the power brought to bear on the pump, we will now 
trace its influence, by placing this curve on the same 
water card as we did the steam propulsion curve. This 
brings us back to Fig. 11, in whichthe line A K takes the 
place of the line A B, Fig. 7. Above and below this 
base line, we construct the same curved line as is shown 
in Fig. 7, and which, crossing the same number of ordi- 
nates as have the other cards, shows exactly on each 
ordinate the influence it exerts on the pump at that 
particular point of itsstroke, With this diagram before 
us, in which is seen first, the amount of power required 
to move the water column at a steady, uniform pressure 
through one stroke of the pump, and in which we have 
the steam pressure line which is to move it, and also the 
line of useful effect of the compensating cylinder, we 
will now examine what is the combined effect of all these 
forces. 


We will assume that the left-hand vertical line is the 
beginning of an outward stroke of the pump, just as we 
have assumed for a previous outward stroke. We see at 
the very start that the line A W is the amount of power 
required to move the water, but we bave the line A W 
A” asthe steam power we have put on the pump at this 
point, and we see that the power inciosed within the 
lines W A” B’ C” D” E” F’ is just so much more power 
than we want. Now, if we look at the lower left-hand 
corner, we shall see that the space inclosed between the 
lines A A’ BC’ D’ E’ F and FEDCBA represents the 
amount of steam it takes to push in the plungers of the 
accumulating cylinder, and it adds just that amount of 
resistance to the advance of the plunger, At F’ F’ we 
have arrived at the half stroke,and here we find the 
steam pressure is just equal to the resistance of the 
load, or head of water on the pump; but as we pass this 
point on to the end of the stroke, we find that the area 
inclosed within the lines F’ W K” J” I” H” G.” represents 
the amount of power which by reason of the expansion 
of the steam (which in the pumping engine descrioved 
is 16 to 1) falls below what is required to do. the 
work. It isat this point that the compensating cylin- 
ders come to the rescue, and give out the power which 
by reason of the high steam used at the beginning of the 
stroke was stored up in them; and the space inclosed 
within the lines FG H I J K and K’ J’ I’ H’ G’ F’ repre- 
sents the stored-up power they now give out, 

As the diagram is now constructed, the space inclosed 
between the two curved lines would represent the total 
net power exerted by the steam direct, as well as 
through the compensating cyiinders, while the space 
jnclosed within the parallelogram represents the resist- 
ance to be overcome in moving the water column, Now 
if you will measure the length of any one of these ordi- 
nates between the curved lines,and which represents 
the power exercised at that particular part of the 
stroke, you will find that it exceeds but a very little the 
resistance of the pump plunger at the same point; the 
excess Of the power being just what is required to keep 
up the speed of the pump. 

While I have, perhaps, described this new and beauti- 
ful invention with a minuteness that was unnecessary, 
I have done so under the impression that there are many 
persons who look upon these engines when in use, who 
have no clear idea of the functions performed by the 
compensating cylinders; and who know of the exceed- 
ingly high duty they give, but without an idea as to 
how such a result is brought about. And for the further 
reason that the literature on this subject is, as yet, very 
meagre. 

in addition to the surprising manner in which this 
“high-duty attachment” fulfils the seemingly last and 
only want of the direct-acting steam pump, to enable it 
to become the steam pumping engine of the future, 
there are other reasons why the use of compensating 
cylinders are exceedingly desirable. While it has been 
shown they perform equally well the functions of heavy 
fly wheels, in distributing the power applied equally 
through the entire length of the stroke, they do so by 
using far less material in their construction and by 
occupying far less space. There are now pumping 
engines ir use in which the compensating cylinders and 
their attachments do not weigh 4,000 pounds, and where 
it would require, in order to produce equally satisfac- 
tory results in a rotating engine, a fly wheel which 
would have to be 20 ft. in diameter and weigh100,000 
pounds. 

Another, and equally important feature connected 

with the use of compensating cylinders is, that they 
produce equally good results when the pump is mov- 
ing at low speeds as when moving at high speeds, 
while it is well known that when a fiy wheel is 
employed in connection with pumping, it only pro- 
duces its best results when run at the one particular 
apeed for which it was designed; and when for any 
reason the pump is run ata lower speed, the usefulness 
of the pump is impaired just in proportion as the speed 
decreases. There is also,in the use of the device de- 
scribed, an element of safety which is of much value. 
In a fly wheel pump, if at any time when the pump is 
working up to its maximum speed, an accident takes 
place, such as the bursting of a pipe or the blowing out 
of a joint, and the pressure is suddenly released, the fly 
wheel, by reason of the mass of metal in its rim, and 
with its stored-up power, instantly starts off at a speed 
which, unchecked by the attending engineer, would 
soon produce disaster. When compensating cylinders 
are used, they derive their power through the accumu- 
lator, which in turn is connected with and derives its 
power from the pressure in the main delivery pipe. 
Now if the pressure in the main pipes should suddenly 
drop, by reason of a breaking of pipes, the pumping 
engine would at once stop, for the reason that it bas no 
mass of metal in motion to impel it forward, and for the 
further reason that the power of‘ the accumulator 
would be gone, and the action uf its own valves would 
shut off the steam. 


PoLES AND WIRES, on Broadway below Ann St. 
in this city, are ordered down by Mayor GRANT. 
Work upon them has been commenced. 


Graphical Trigonometry. 


A little device is sent to us by Mr. WoLcort C. 
Foster, which, though old, is not quite as familiar 
to engineers as it deserves to be. It is a very diffi- 
cult matter, in fact an impossibility, to keep many 
mathematical formule in one’s mind unless. they 
are in constant use. Hence any means taken to 
simplify the process of memory in this regard is, as 
a rule, very acceptable. From the following figure, 





and the three simple rules accompanying it, a very 
large number of the formule, somewhat over: 100, 
we believe, for solving right-angled triangles in 
both plane and spherical trigonometry may be de- 
duced. 


Three lines will be seen to cut the triangle. On 
each of these lines there are four “ parts,’’ two of 
which are sides of the triangle and two of them an- 
gular functions. Each of the latter parts, more- 
over, has two values. 


Rule I. Any part is equal to the product of. its 
two adjacent parts. 


Adjacent parts are those lying immediately next 
to and on either side, and on the same straight line 
as the required part, or the preceding and following 
functions between the circles. 

Examples. H = B Sec «; H = P Cosec «;P= 
HSin «; Sin « = Tang. « Cosin « ; ete. 

Rule If, Any part is equal to the next part 
divided by its following part. 


The next part is one immediately following the 
required part, and the following part is the one 
immediately following that, all being on the same 
straight line, or between the circles going in either 
direction. 


P P H 
Examples. Sin. « = —~;B= ee een 
ae _ Cosin.« — Tang. «. 
Cee “Eh =) 


Rule III. Any part is equal to the reciprocal of 
its opposite part. 

An opposite part is the part on the far end of the 
same straight line. Both the opposite and required 
part must be included between the circles. 

1 


Examples. Sin. « = Done =’ 





Sinw ; ete. : 


The functions included between the circles are of 
course functions of the acute angle at the base. 


Cosec, « = 





A GARBAGE CREMATOR has just been constructed 
at Newport, R.I., by E. C. MorsE, of Manchester, 
N.H. The guaranteed capacity is ‘‘ 100 bbls. of 
swill in 24 hours,’’ says the Manchester Union. A 
masonry furnace, 22 ft.x 11 ft., by 20 ft. high, en- 
closes two wrought-iron, funnel-shaped retorts. 
Ordinary fuel is used, though arrangements are 
made to convey the gases produced in consuming 
the garbage to the furnace grate-bars, and by 
shutes, the garbage, as soon as partially oked, can 
also be discharged on the fires, where it is said to 
burn as readily as coal. 





























































































August 31, 1889. 


PERSONAL. 


Mr. GEo. B. GATCHELL, General Superintendent of 
the Western New York & Pennsy!vania, bas resigned, 


Mr. J. A. PHELPS has been appointed Auditor of 
the American Midland road, with headquarters at Find- 
lay, O. 

Mr. Louis C. GABEL, Master Mechanic of the 
Chesapeake, Ohio & Southwestern, died recentiy at Pa- 
ducah, Ky. 


Mr. Wm. THAW, Vice-President of the Pennsy] 
vania railroad, died recently in Europe, 


Mr. W. W. WORTHINGTON, Superintendent of 
the Fort Wayne, Cincinnati & Louisville Ry., has re- 
signed, 


Mr. JAMES G. DURBIN, of Williamsville, has been 
elected City Engineer of York, Pa,, to succeed Mr. Amos 
Kipp, resigned. 


Mr. T. W. Burrows, late Superintendent of the 
Indianapolis & St. Louis road, has been appointed by 
General Manager THOMAS Superintendent of the Maho- 
ning Division of the N, Y., P. & O. 


Mr. R. L. ETTINGER, Assistant Superintendent of 
Motive Power on the Chesapeake & Ohio, has been ap- 
pointed Superintendent of Motive Power of the Ameri- 
can Midland, with office at Findlay, 0, 


Messrs. COMEGYS & LEwiIs, of 15 Cortlandt St., 
New York, contractors for water-works and other pub- 
lic works, have dissolved partnership. Mr. ComEeGys will 
carry on the business, and Mr. Lewis wiil remain in 
Chili in connection with the railway contract taken by 
the firm some time ago, 


Mr. PALMER H. BAERMANN has been appointed 
City Engineer of Troy, N. Y. He was for some time the 
engineer of the Troy water-works. and a few years ago 
he was appointed superintendent of the water-works, 
which position he holds at present, Mr. BAERMANN was 
also engineer of the construction of the Lansingburgh 
water-works. Heis a graduate of the Rensselaer Poly- 
technic Institute. 


Mr. JEROME B. RANSOM died in the Insane Asylum 

t Buffalo, N. Y.. on Aug. 17. He was one of the first 

conductors back in the forties on the old Niagara Falls 

& Lockport railway. He became a contractor, and laid 

the old stone abutments and towers for the railway sus, 

pension bridge at Niagara, and was one of the builders 
of the Welland canal. 


Mr. ISAAC PRATT CHAMBERS, Controller of the 
New York Centra! & Hudson River Railway, died at Sara- 
toga recently. He was born at Malden, Mass.. in 1836, 
and entered the offices of the old Hudson River road in 
1855. He was made Superintendent of the New York of- 
fice of the road in 1864, Auditor of the New York Central 
& Hudson River road in 1872, Secretary to the President 
in 1877, and General Auditor and Controller in 1883, From 
1864 to 1883 he also acted as private secretary to WILLIAM 
H, VANDERBILT. 


Prof. ExtAs Loomis, one of the most noted of 
American mathematicians, died in New Haven, Conn., 
on Aug. 15, at the age of 78. He was graduated from Yale 
in 1830 and was a tutor in the college for three years, 
About this time he began the origina) researches in as- 
tronomy, on thesuccess of which his fame most securely 
rests, After a course of study in Paris under noted 
French astronomers, he returned to this country. and was 
seven years professor in Western Reserve College and 
sixteen years professor in the University of the City of 
New York. In 1860 he was called to the chair of Natural 
Philosopby and Astronomy at Yale. He was the author 
of over 100 scientific and mathematical works, His series 
of mathematical text-books have had a wide popularity 
for many years. 





PUBLICATIONS RECEIVED. 


—Anales de la Asociacion de Ingenierios y Arquitectos de 
Mexico. Tomo II.—Entrega 2a, pp. 64. Monthly, 25 cts, 
per number, Don LEANDRO FERNANDEZ, Treas, Calle de 
la Espalda de San Andres, No, 10, 

This “local association’ numbers 106 members, as ap- 
pears from the list within its covers. This issue contains 
four papers, all of value, one of which, on the quadrature 
of the circle, we think we shall translate, as of some 
general mathematical interest. Yet in spite of the facts 
here so clearly set forth, there is still a perennial crop of 
people of feeble minds and supposed education who ques- 
tion the accepted value of =, 

—Road Legislation for the American State. By Prof. 
Jeremiah W. Jenks, Ph. D., Knox College, Dalesburg, 
Ill. American Economic Association, pamp. pp, 83. 

The four large inset tables which close this pamph- 
let alone make it a publication of great permanent 
value. Weshall hope to review it fully later. It can 
be obtained for 75 cts. from this office or from RrcHarD 
T. Exy.Secy. Johns Hopkins University, Baltimore, 
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Md., or any person may become a member of the Asso- 
ciation by paving $3 annually and receive at least six 
such publications per year, all of which are op live and 
interesting socio-economic problems. 

—Manual of the Railroads of the United States, showing 
their Routes and Mileage, Stocks, Bonds, Debts, Cost 
Traffic, Earnings, Expenses and Dividends; their or 
ganization, Directors, Officers, etc. By Henry V. Poor, 
H. V.& H. W. Poor, New York, 8vo. pp. 1,064 + 238 + 
revii. $5, 

We have already reviewed the introduction to this 
volume, which is the part of most general interest. It 
continues the same valuable and indispensable publica- 
tion as ever. This latest issue is embellished with our 
map of the Southwestern Railway Systems (ENG. NEws, 
July 2), 1889) by arrangement with this journal. 


SOCIETY PROCEEDINGS. 


New England Roadmasters’ Association.—annua 
Convention at Boston, 

THURSDAY, AvG. 22 

The second day's session of the convention was called 
to order at 9,45 A.M. by President Patcu. E. K. Post (N. 
Y. & N. E.) was elected a member of the Association: 
The committee on resolutions regarding the death of the 
late L. H. Perkins of the New York, New Haven & 
Hartford made their report, which was adopted. The 
subject of “ Fencing” was then taken up, and Mr. A. C. 
STEVENS read the report of the committee, The report 
recommended a stone wall as the most durable fence, 
and in localities where stone is plenty as cheapest in the 
long run. For general use a barbed-wire fence was 
recommended, but for use near stations and in thickly 
settled localities a tight board fence or picket fence was 
commended as neater in appearance than the wire fence 
and more liable to keep trespassers off the tracks, The 
barbed-wire fence should be of at least legal height and 
consist of at least four wires fastened by 2-in. staples to 
posts not more than 10 ft. apart. 

The principal interest in this discussion centred in the 
controversy over the merits and demerits of barbed-wire 
as a fencing material. It was pretty well established 
that in localities where sheep were kept, a barbed-wire 
fence must have six to eigbt wires in order to keep sheep 
from going through it. Among the other demerits of 
the fence were the damages which had to be paid for 
stock injured or claimed to be iojured by getting 
scratched on the fence ; its cost, when enough strands of 
wire were used to make it proof against stock; the ease 
with which tresspassers hindered in crossing it could tear 
down or cut the wires; and the great liability of the 
wires to be broken by snow drifts upon them during the 
winter. All these various defects had been developed in 
the experience of different members, and the opinion 
was expressed by some that the only place where a wire 
fence was satisfactory was in places where no fence was 
really needed ; that is, where stock was kept and where 
few people ever had occasion to cross. On the other 
hand, it was generally agreed to be the cheapest fence in 
the market, and President PAtcH and some others were 
strong in its commendation, 

J.S, LANE described a new style of iron fence recently 
built on one of his sections. The posts are of iron pipe 
set 2 ft. in the ground and carry four wires, It cost 
about $1 per rod. 

Several referred favorably to the Betts picket wire 
fence made in Palmer, Mass. As commonly erected it 
costs, including labor and material, about $1.10 per rod. 
President PATCH said be was putting up a good Geal of 
this fence near stations and road-crossings, He was also 
putting up barbed-wire fence with five wires at a cost of 
$.65 per rod, 

Secretary ExLuis described the difficulty he had ex- 
perienced in fencing his road where it ran through some 
manufacturing districts. Anything of wood which could 
be chopped up for kindling would be carried off bodily. 
Barbed wire had proven very satisfactory in these 
places. Near the stations he used ribbon wire. 

J. H. HYLAND agreed with the section of the report 
recommending stone walls where stone was plentiful; 
but he called attention to the fact that the soil must be 
dry, for in wet, swampy land all that would be left of a 
stone wall in three or four years would be merely a 
foundation for a wail. 

Mr. STEVENS thought much of the trouble with barbed 
wire arose from the fact that the posts were placed too 
far apart. When the barbed wire first came into use 
posts were set about arod enart. Now posts are put 10 ft. 
apart. 

Mr. SHANKS described the woven wire fence now being 
put on the market and which was being tried on the 
Central Vermont, where the heavy snow often broke 
down barbed wire in the winter months. The fence is 414 
ft. high and the posts are set 8 ft. apart. The wires at 
top and bottom are extra heavy and the meshes between 
are about 5x9 ins. Nothing can possibly craw! through 
it, so it is an excellent fence to turn sheep, 

The report of the committee was finally adopted ; but 
he tone of the discussion plainly showed that barbed 
wire was by no means so popular as the resolution pre- 
tented by the committee implied. 
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Messrs. E. H. Bryant (Old Colony), A. C, WoopworRTH 
(N. Y. & N. E.), and D, Torrey (N. Y, & N. E.) were 
elected members. 

The next subject was, ** Necessary Monthly or Weekly 
Forms for the Rendering of Material used and Ciaasifi 
cation of Labor performed,” 

On motion the report on this question was deferred for 
one year and the present committee on the subject were 
given instructions to compiete the work of devising a 
uniform blank for requisitions and reports. 

The review of the previous year’s questions was then 
begun. The committee on this subject sent in a report 
commending the conclusions reached at the previous 
meeting and saying in addition regarding the matter of 
nut-locks: “I find the Davies spring nut-lock far ahead 
of any device for locking the nut and keeping the angie 
bars firm and solid that I have ever tried, requiring very 
little care or attention to keep everything perfectly 
tigbt.". (This nut-lock was described in ENGINEERING 
News, June 1, 1889.—Eb.] 

Secretary Exuis described a lock for facing split 
switches in use on the Lehigh Valley, and this ledtoa 
general discussion on various questions connected with 
switches. 

W. E. CuarK thought all facing point switches 
should be locked and should not be automatic except 
for the main line. He was not in favor of a switch auto- 
matic for sidings, and believed in making an exampie 
of any engineer who should run througha switch from 
a siding when it was wrongly set. Several described 
their practice on the use of derailing switches connected 
with the main line switches so that any train or car com- 
ng off the siding when the switch was set for the main 
line would go off the rails, These were valuable, not 
only for preventing runaway cars from going off the 
siding on to the main line, but for preventing careless 
enginemen from running off the siding through the 
switch when set for the main line. 

G. W. Brsnop described one wreck on the Fitchburg, 
which would have been prevented had such a device 
been in use, which cost enough to pay the cost of equip- 
ping a large part of the road with such switches, In- 
steadof using astub switch to derail, he would take an 
old point switch and turn it around. It would not be 
likely to get tight and hard to move asa stub switch 
might, 

J. L. LANE thought that sometimes this device might 
throw the rear truck of a train off the rails in case the 
switchman was ina hurry to throw the switch back to 
the main line as soon as a train taking a siding had passed 
the points. No one had experienced any accidents from 
this cause. Mr. W. E, CLARK used a derailing rail on 
the outside of the siding. If an engine or car passed 
over it trailing when the switch was set to main line, it 
would simpiy push it to one side. 

There was considerable discussion of the tendency of 
trainmen to lay the blame for any accident upon the 
tracks, and especially upon switches, One member 
described an accident in which the use of a de- 
railing switch served to prove that the train had 
started to run out of the siding before the switch 
was turned, In this case an engine and several cars 
went down a high embankment, one heavily loaded car 
stopped directly on the derailing rails, and held the 
switch from being moved back to its proper position 
before the roadmaster arrived, thus convicting the train- 
men of carelessness. 

The following resolution was adopted: 

Resolved: That it is recommended to ali members to 
try any device that shows merit that will convict any 
employés of leaving a srritch wrong, or that will prevent 


cars going on to main I'ne by deraiiing said cars before 
they reach the main line. 


At the afternoon session the subject of road tools was 
announced, and after some discus-ion of jacks, the 
subject of nut-locks was taken up. The Davies nut-lock 
was commended by some speakegs, It had been found 
that the spring of this lock was so heavy that the sharp 
edges of the washer were liable to tear the nut to pieces. 
The makers, however, had promised to remedy this. 

Several of the members commended the Excelsior 
nut-lock made by Ruffner, Dunn & Co., as the best lock 
they knew of. 

The folluwing resolution was passed : 

Resolved: That all members will try an 
mitted to them, and report the results o 
next annual meeting. 

There was considerable discussion on the Davies spike 
Those who had tried it had found it very satisfactory. 
The makers have recently improved it, making the head 
wider. [This spike was described and illustrated in Ey- 
GINEERING News, June 1, 1889.—Ep.] 


The usual routine resolutions were passed in closing 
and at 3.40 p. Mm. the final adjournment was taken. 

During the convention the representatives of the va- 
rious railway supply firms extended the hespitalities of 
Bo ton to the ladies attending the convention. Wednes- 
day afternoon carriages were provided for a drive about 
the cicy, and in the evening they attended the Boston 
museum. On Thursday afternoon an excursion was 
taken ,to Nantasket beach, and in the evening the mem- 
bers and their wives went over the Boston, Revere Beach 
& Lynn R. R. to Point of Pines. 
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Coming Technical Meetings. 


Civil Engineers’.Society of St. Paul, Minn. — Nest 
meeting, Sept. 2. Secy.,Geo..L, Wilson, City Hall. 

Western Society of Engineers, Chicago, Hi.—Next 
meeting, Sept. 4. “Compound Lumber,” G, A. Liljencranz. Dis- 
cussions on “Electric Underground Railways’ and “Municipal En- 
gineering in Large Cities.” Secy., J. W Weston, 78 La Salle St. 

Association of Civil Engineers, Dallas. Tex.—Next 
regular meeting, Sept. 6 Secy., KE. K. Smoot, Elm and Austin 


Sts. 

Engineers’ Ciub of Kansas City, Mo.- Next meeting, 
Sept. 7. “Karly Manufacture of Iron,’’ H. A. Keefer; “ Water 
gas,” A. G. Glasgew. Secy., Kenneth Allen, 310 Baird Building. 

Roadmasters’ Association of America.— The annual 
convention will bs held at Denver, Col., beginning Sept. 10. Secy., 
H. W. Reed, Waycross, Ga. 

Boston Society of Civil Engineers.—Next meeting, Sept. 
18 Secy., 8. E. Tinkham, Oity Hall. 





Tuis seems to be the era of efforts for 
‘‘rapid transit’’in the broadest sense, not 
the creeping pace called by that name in 
cities, but genuine rapid transit of 60 to 100 
or more miles per hour. Four such efforts 
are recorded or discussed in this issue. The 
first in importance, by long odds, is the 
chemin de fer glissant, or sliding railway, a 
thoroughly mechanical and most promising 
device, the sensation of the hour at the 
Paris Exposition, of which we give elsewhere 
the fullest description which has as yet ap- 
peared. We commend this article especially 
to the attention of ourreaders. The second is 
the electric railway lately tested in Baltimore, 
as elsewhere described ; also a most ingenious 
and promising device. The third is the 
Boynton bicycle railway, the principle of 
which we have already discussed with ap- 
proval (March 2, 1889) in connection with an 
iliustrated description. All these are, or are 
on the point of being, in the stage of experi- 
mental operation, and all have undergone 
such tests as to have excited the interest and 
eonfidence of a great many people, while all 
of them offer evident and great theoretical 
advantages for the attainment of high speed, 
as compared with the regular type of railway 
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transit, if all the practical difficulties con- 
nected with them can be overcome. Finally, 
there is the question of aerial transit dis- 
cussed at some length in this issue, a ques- 
tion in a far less advanced condition mechan- 
ically, and offering far greater and all but 
insuperable difficulties, but one on which a 
great many people are working, and a modi- 
fied type of which, at least, seems to be 
placed by the recent progress of engineering 
within the reasonable possibilities. Any 
progress in this direction will always and 
justly excite more interest than its immedi- 
ate promise may seem to warrant, from the 
fact that it will be enlarging the powers of 
man in a wholly new direction, and in a di- 
rection in which no one can foresee the pos- 
sible conquests of the future, if a beginning 
be once made. 

THAT some one or all of these as yet exper- 
imental efforts will before the close of this 
century result in a great advance—perhaps 
in what will seem a marvellous revolution— 
of the art of passenger transportation, we 
regard as in every way possible. It is not 
yet so long since the hope of even 15 or 20 
miles per hour was deprecated by able men, 
in the face of the Rocket trials, as an absurd- 
ity tending to impede the introduction of 
railways, and surely we need not regard efforts 
for attajning higher than our present railway 
speeds as hopeless, simply because it is 
clearly impossible for railways. The great 
and insuperable obstacles to higher speed 
with the latter are (1) oscillation from irrez- 
ularity of surface, and consequent danger; 
(2) the resulting lack of adhesion, and ten- 
dency of the drivers to slip, and (3)a much 
less important element, air resistance, which 


is large with our present railway trains - 


simply because their usual velocities are not 
high enough to make it worth while to make 
much effort to reduce it. The air resistance 
is the least of the obstacles to speeds up to 
100 miles an hour at least, as is also a fourth 
obstacle that perhaps we might mention, that 
the engines of normal locomotive types are 
not well designed for very high speed, an 
obviously remediable difficulty. So long as 
the motor has torun upon two rails, depend 
on flanges and good surface only for security, 
and on its own weight for propulsion, and 
generate within itself all the energy for pro- 
pulsion, very high speed with safety is plainly 
impossible, and mankind wisely abandoned 
the attempt almost half a century ago, when 
locomotives made nearly as high speeds as 
they ever have since. That we are forever 
cut off from attaining higher speed by other 
means, however, by no means follows, and it 
is therefore well worth while to watch these 
multiplying efforts to attain it, no one of 
which may attain success in its present 
form. but several of which seem to contain 
elements from which success may grow. 


> 


THE technical work at the Seventh An- 
nual Convention of the New England Road- 
masters’ Association was considerably below 
the standard set by the last two conventions, 
at Hartford and at Boston. This was due to 
two causes. In the first place, the subjects 
for discussion were of such a character that 
they failed to awaken the lively interest and 
active discussion which makes a convention 
interesting to all in attendance. The subjects 
of ‘Cattle Guards” and ‘‘Fencing’’ were 
well chosen, and on the first especially, some 
interesting facts were presented; but the 
subject of ‘‘ Repairs of Track”’’ did not seem 
to interest most of the members. The prime 
cause for the lack of interest in the meeting, 
however, lies with the members themselves, 
Too many attendants at technical conven- 
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tions seem to think they are taking a very 
humble and altogether praiseworthy stand 
when they say that ‘they only come in the 
capacity of learners, and will not intrude 
their views and experience upon the meet- 
ing.”’ The fact is that such a man virtually 
confesses that he proposes to get what he can 
out of his brother members and give them 
nothing in return. A technical convention 
is really a sort of exchange, where ideas are 
given aud received; and as long as no man 
makes himself the poorer by giving, he has 
little excuse for refusing to impart any know- 
ledge he may possess. This applies as well 
to the work of committees as to the discus- 
sions in the Convention. ‘The committee work 
this year was, with a few exceptions, not 
worth dignifying with the name of work. 
Officers of an association may do their very 
best, and if the members do not make some 
response to their efforts to rouse them to 
work, nothing of much importance can be 
accomplished. 

It is not to be judged from this, however, 
that the prospects of the Association are un- 
promising. In fact, the outlook for future 
excellent work was never more favorable, 
A very gratifying accession of new members 
this year, the large attendance of both mem- 
bers and visitors, and the prosperous finan- 
cial condition of the Assoviation all give 
reason to hope for and expect much more 
successful meetings in the future than have 
ever been held. The amendment to the 
Constitution, by which engineers connected 
with the Maintenance of Way Department 
are made eligible to membership, is a most 
gratifying move and may coutribute very 
greatly to the future success of the Associa- 
tion. There is another change which it 
would be well for the Association to make, 
that is to have the committee reports printed 
for use at the meetings. This would give an 
added importance to the work of the com- 
mittees that would induce their members to 
take an interest in their preparation and pre- 
‘sentation which is not now shown; besides 
this, the voting of the members upon the 
adoption of the reports would be much more 
intelligent and the discussion likewise would 
be helped in interest and value. The only 
obstacle to be conceived of in the way of 
this reform is the expense; and this would 
be so very slight that the Association could 
well afford it. 





‘HELP us, cash us, or we sink,”’ is the neatly 
classical remark of the New Orleans Times- 
Democrat as a text for a political discourse, 
but it might with greater point and truth be 
applied to the Columbus Exposition project. 
Even the ghost of ‘**Cashus”’ does not seem 
to be walking abroad this year. It was truth- 
fully said that the Finance Committee ap- 
pointed by Mayor Grant represented an 
aggregate of some hundreds of millions ef 
dollars, and we may yet be astonished by 
some very liberal personal action on their 
part; but it has not been taken yet, even to 
the modest extent of the example set by the 
Committee on Site and Buildings, by an 
assessment of $100 each for current contin- 
gent expenses. In the meantime the precious 
hours are passing away within which it will 
be physically possible to organize an exposi- 
tion for 1892. For such an exposition must 
necessarily open in the spring of 1892; the 
suggestion that it open Oct. 12, the four 
hundredth anniversary of Columbus’ dis- 
covery, and continue open during the winter, 
being impracticable for heating and other 
reasons. There are, therefore, orfiy two and 
a half years left for work. Chicago has, we be- 
lieve, secured pledges of some $1,750,000 of per- 
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sonal subscriptions, and thereis talk of ao 
extra session of the Legislature; but there is 
no solid financial reason tor believing the 
project can be carried through in New York; 
which city seems to be more disposed to 
rely on “the old flag and an appropriation ”’ 
than on local effort for its funds. But 
waiting till Congress gets ready to act on the 
matter means further delay of six months, 
and that will very likely mean complete 
collapse of the project, We hope not; but 
the prospects seem dubious and the real pub- 
lic interest rather feeble. 

A CORRESPONDENT writes us in regard to the 
velocity of water in the Johnstown flood: 

After carefully comparing several formule respecting 
flow of water in open channels, etc., and assuming that 
in the Johnstown flood the mean hydraulic depth was 16 
ft,, area of channel 8,000 sq. ft., and fall 26 ft, per mile, 
I find that the velocity would be from 17 to 19 miles per 
hour, a8 against your statement, on p. 570 of your issue 
June 22, of Sor more miles per hour, according to dis- 
tance from reservoir, 

As this isa matter of great moment, I would respect- 
fully suggest that you invite opinions from hydraulic 
engineers respecting flow of water in rivers and open 
channels, especially bearing on the Johnstown flood. 

Assuming that the area was 8,000 sq. ft. and velocity 50 
miles per hour and that the reservoir held 650,000,000 cu, 
ft., this volume of water would pass a given point in 20 
minutes, which appears almost incredible, 

The parliamentary inquiry and report respecting the 
bursting of the Sheffield reservoir will be found very in- 
teresting reading, 

The conditions seem to us quite different in 
the case of a suddenly bursting reservoir, by 
which a great depth of water is suddenly re- 
leased, and in the case of a normal, contin- 
uously flowing stream, which is the only one 
for which the hydraulic formule alluded to 
by our correspondent are framed. In the one 
case, the advancing flood has no water in front 
of it to impede its progress; in the other case, 
it cannot advance except as the water in front 
makes room for it. As a matter of fact, the 
evidence is that the basin above was com- 
pletely emptied of its water in less than an 
hour, and was more than half emptied in 
much less than 20 minutes. As regards the 
velocity below, it is now forever too late, we 
fear, to determine with much _ precision 
how soon, or how much, the water level 
fell after the head of the flood had passed; 
but if it followed the general law of fluids 
flowing under such conditions, as we under- 
stand that law. it must have fallen consider- 
ably almost at once, and have been less than 
half as bigh as a§first within five or ten min- 
utes. There are no engineering “formule ”’ 
which pretend to apply to such cases, or can 
be applied properly. After the head of the 
flood had passed, the rate of discharge then 
became subject to ordinary hydraulic laws, 
and, we have no doubt, was comparatively 
moderate and slow. 





WE should have mentioned in our preface 
to the portion of Mr. Hattoway’s “lecture on 
the Worthington high-duty attachment, else- 
where given. that the whole lecture is a most 
instructive one to persons interested in steam 
pumping machinery. This lecture has been 
printed for private distribution, and readers 
who desire to obtain it in full can doubtless 
do so by addressing Mr. Hatioway, P. O. Box 
2,227, New York City. 





We trust our readers will pardon us for re- 
printing the subjoined letter, which we have 
found in our mail this week. We may seem 
to reprint it to aid in feathering our own nest; 
and possibly we do, to some extent, for, in the 
immortal words of the Widow Bedott, ‘* we’re 
all poor critters.”” But if what is said in the 
letter is even half true—and we have evidence 
every week that every word of it is true—it 
concerns the interests of all the great enter- 


prises and public works controlled by our 
wide clientage of readers that the facts 
should be known; and far be it from us to fail 
to aid by every means in our power the suc- 
cessful conduct of those enterprises, merely be- 
cause we may thereby be doing ourselves also 
a little good. At any rate, here is the letter, 
which was called out by a little two-inch no- 
tice which appeared three times in our paper. 
Kinderhook & Hudson Ry. Co., 
E. G. Ferriss, Chief Engineer, 

Hupson, N. Y., Aug. 21, 1889, 
PUBLISHER OF ENGINEERING NEws :— 

Enclosed find $12.60 for advertisement, as per accom 
panying bill, which please receipt and return to me, 

I have paid not less than $100 for insertion of the same 
notice in daily papers at different cities. Whether any 
one has ever read it in those papers I do not know, as no 
one has ever told me that he had, But I have received 
letters and personal calls from almost every State, from 
Maine to Tennessee, and from Massachusetts to Iowa, all 
beginning: “ Having seen your advertisement in ENG1- 
NEERING News,” etc. From ail of which I judge that the 
best and cheapest way to circulate ** engineering news” 
is through the paper of thatname, 

Yours respectfully, 
E, G, Ferris. 


The moral is: “Insure in the Travelers.” 
We will not push the moral further; but 
only repeat, in all seriousness, that we would 
not publish this letter, or any similar letter, 
merely to benefit ourselves. But there isa 
large class of notices of this kind, railway, 
water-works and other proposals, positions 
vacant, positions wanted, etc., which we 
know it to be greatly to the interest of those 
who issue them to concentrate in the journal 
which really reaches the men concerned in 
them, but which are too often either thrown 
away by publication in local papers, as a 
survival from past habits when there was no 
ENGINEERING News, or not published at all. 
It is for the common interest that these no- 
tices should appear in ENGINEERING NEws, 
and we hope all our readers will remember it. 


WE regret to be again compelled, by the 
pressure on our space, to postpone the de.ails 
of the Chignecto ship railway, which have 
been promised; as also a discussion of the 
matter relating to the laying out of railways, 
published last week. 


The Problem of Flying. 





From a remote antiquity it has been a uni- 
versal matter ofregret among reflecting phi- 
losophers that man is unable to fly. Probably 
no one has watched the easy movements ofa 
large bird without a kind of longing to possess 
similar powers, to soar,to move, and to float in 
the etherial fluid. Not merelya great source 
of satisfaction and pleasure would be secured 
to mankind by the solution of the problem of 
flying, but also material advantages of much 
moment, for probably greater speedi might be 
attained than by the common methods of loco- 
motion. Certain it is, if an apparatus could 
be devised whereby one man could navigate 
the air, that improvements would soon ensue 
so that passengers and freight could also be 
transported. The scheme is certainly not 
inherently impossible, for insects and birds 
fly. The only dubious question is. Can man 
devise means to imitate the conditions which 
render it possible tothem? If not impossible, 
which no one has ever seriously maintained, 
it certainly ought to be within the inventive 
powers of man to solvethe problem. 


Previous tothe invention of the balloon, all 
efforts to navigate the air, whether actual or 
speculative, were by means of wings or 
contrivances closely allied thereto. With 
wings man was not merely to fly through the 
air, but to lift himself from the earth tv the 
necessary elevation. Thus, good Bishop 


WILKENS in 1638 summarizes as follows the 
possible methods for solving the problem ; 

There are fuur several ways whereby this flyiug in 
the air hath been or may be attempted; two of them 
by the belp of other thingsand two of them by our own 
strength. (1) By spirits or angels, (2) by the help of 
fowls, (3) by wings fastened imme iately to the body 
(4)by a“ flying chariot.” 

And after discussing the first three plans» 
he concludes that the fourth is the most 
likely to succeed. This chariot was to be pro- 
vided with wings operated by the strength of 
the passengers, ‘‘each of them in their several 
turns laboring in the causing of the motion.”’ 
Numerous were the devices actually tried, 
butas we well know, they either resulted in 
the death of the unfortunate inventor or 
caused him to be laughed to scorn by the pop- 
ulace. 

But a little more than a century ago, 
namely in 1783, the balloon was invented, and 
at once changed the direction of effort to 
this end. The story goes that MonTGoLrigr, 
seeing a stream of smoke ascending from a 
chimney, conceived the idea that if the smoke 
were imprisoned in a bag it would rise as 
before and carry the bag upward with it, 
Upon trial, such proved to be the case. On 
June 5, 1783, a large linen bag or balloon 
filled with smoke and heated air, under the 
direction of MONTGOLFIER, rose to a great 
height, and descended at a distance of 1} 
miles. Th news of this achievement spread 
like wildfire throughout France, and on Aug. 
27 of the same year M. CHARLES caused a 
hydrogen balloon to rise to a height of 3,000 
ft. On Sept. 19, at Versailles, in the presence 
of King and Court, a fire balloon was let loose 
carrying a cage which contained a sheep, a 
cock, and a duck This rose to a height of 
1,500 ft and descending, landed its passengers 
in safety, except that a wing of the cock was 
broken by a _ kick received from the sheep 
This, however, gravély remarks the historian, 
occurred before the ascent. Finally, on Oct. 
15, 1783. M. pe Rozier made an ascension him- 
self, and kept up the supply of heated air by 
feeding the fire with straw. it was thus 
proved to be possible for man to rise in the 
air, 

The invention of the balloon completely 
ehanged the aspect of the problem of flying. 
If it had been thought possible that a man 
by the help of artificial wings might lift 
himself from the earth and fly, certainly the 
solution seemed now near at hand; for the 
lifting, the most difficult part of the opera- 
tion, could easily be done by the balloon, 
and nothing remainer but to devise means 
for propulsion and steering. But a hundred 
years have rolled away, and the solution has 
not been attained. There has been much 
earnest thought and much misdirected ef- 
fort devoted to the subject; large sums of 
money have been expended in the construc- 
tion of apparatus; men of genius as well as 
cranks have worked at the problem: and yet 
its solution is apparently, so far as any 
actual results are concerned, no nearer than 
it wasa century ago The general conditions 
to be fulfilled are known. The difficulties 
are understood, but the methods by which 
they may be successfully overcome have 
thus far not been devised; nor are we any 
nearer to it, so far as yet appears, than we 
were a hundred years ago. 


The general conditions necessary for th 
successful navigation of the air appear to be 
but three: (1) The apparatus, the ‘flying 
chariot,’’ or the aerial craft, must be able 
under all conditions to maintain its equili- 
brium ; (2) it must be able to propel itself; and 
(3) 1t must be able to steer in any desired 
direction. These conditions will be seen upon 
reflection to be the same}as those which 
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govern walking, or riding on a bicycle, or 
swimming. They are, indeed, the three neces- 
sary and sufficient conditions, as mathemati- 
cians would say, for locomotion of any kind, 
and it is because they are fulfilled in the bird 
that it can soar aloft and fly. 


By the help of a balloon, or vessels filled 
with gas, the first condition, that of equili- 
brium, can be always approximately satisfied, 
although it is more than questionable 
whether any design which satisfies all three 
conditions will resort to this method of satis- 
fying the first. For a vessel filled with gas, 
being lighter than an equal volume of atmos- 
pheric air, is urged upward by a resultant 
pressure equal to the difference of these 
weights, and hence can lift with it an attached 
load of freight or passergers to a certain 
height. In order, however, that equilibrium 
may be secured at any desired elevation, 
means must be provided for varying the 
weight of gas within the balloon. The old 
way was to let some of it out by a valve to 
prevent ascension to too great a height, and 
to throw out ballast in order to rise higher. 
This crude and unsatisfactory method must 
certainly be abandoned before balloon naviga- 
tion can become a possibility, since by it both 
gas and ballast are too quickly exhausted. 
The idea of using a hollow vessel, exhausted 
of air, is older than that of the balloon, but 
has never proved to be practicable, because the 
external atmospheric pressure collapses the 
envelope, while gas exerts an outward pres- 
sure equal to that of the air. Gas, therefore, 
must be used, and the best of all is hydrogen, 
because it is the lightest. To properly 
secure the equilibrium of a balloon it would 
hence seem to be necessary to provide means 
whereby the hydrogen gas could be quickly 
generated and forced into the envelope. 
Thus, when the apparatus. tends to descend, 
the conductor touches a knob, a new supply 
of gas enters the balloon, and it immediately 
rises. When it tends to ascend, he touches a 
second knob, gas escapes, and it descends 
slowly or quickly as may be required. 

The question of propulsion is a far more 
difficult one, and apparently all but insoluble 
for large, gas-filled reservoirs. All birds fly 
by virtue of the same dynamic principle 
whereby men swim or propel themselves 
in a boat on the water’s surface, namely, 
by pushing the water backward, this 
generating a dynamic pressure that urges 
them forward. All marine animals, except 
the cuttle-tish, use the same method of pro- 
pulsion. It is generally supposed that no 
other method will be likely to prove success- 
ful in aerial locomotion. Wings or oars must 
beat backward the air sufficiently to urge 
forward the air craft, and the only forces 
which oppose its progress (apart from the 
wind) are inertia and friction. When uniform 
motion has been established, the resistance 
of inertia disappears, and the friction of the 
air is alone to be overcome. When gas envel- 
opes are relied on for buoyancy, since thev 
must necessarily be large, this friction be- 
comes very great. In order that it may be 
as small as possible, the gas envelope, and 
indeed the whole apparatus, must be of an 
elongated form, like a fish or like an ocean 
steamer, and be so constructed as to preserve 
its level under all distributions of load or all 
conditions of wind pressure. How these 
wings or oars are to be arranged and by what 
power they are to be operated, we will not 
now attempt to suggest further than to note 
that, to control the motion of an immense 
gas-bag, they must be very large and power- 
ful. 

In water locomotion, the steering is done 
by the tall of the fish or by the rudder of the 


boat. The bird, however, appears to rely 
mostly upon his wings for this purpose, al- 
though the tail is also used, and so must it 
probably be with the flying chariot of the 
future. If the inclination of these wings or 
oars can be changed at the will of the con- 
ductor by the mere pressure of his tinger 
upon @ button, it is clear that the direction 
of motion can be altered in the horizontal 
plane. Combining with this sufficient power 
and upward or downward motion in the man- 
ner already indicated, flight in any direction 
is secured. 

The numerous trials and failures to success- 
fully navigate the air by the means above 
outlined suggest the thought that possibly, 
after all, the method of propulsion used by 
the cuttle-fish deserves a trial. This principle 
is that called reaction, and consists merely 
in ejecting through a tube water which has 
been previously drawn in through the gills, 
the ejected water exerting a back reaction 
or pressure that causes motion. Marine 
engineers are familiar with the attempts 
made to apply the jet propeller to steamers, 
and know that, if the question of cost be 
unconsidered, perfect success can be secured, 
Possibly it. might also be satisfactorily ap- 
plied to propulsion through the air. For this 
purpose it would be necessary that air should 
be allowed to enter a vessel attached to the 
“flying chariot” and acquire its velocity, 
and then be driven out by some mechanism 
in the opposite direction to the motion. If 
the tube throngh which the air is ejected be 
arranged so as to be capable of adjustment 
to different directions, the problem of steer- 
ing will at the same time be solved. On 
the whole, however, there seems little hope 
in this direction. 

The question of cost must of course be ulti- 
mately considered beforeany aerial chariot can 
hope to compete with land locomotion in the 
transportation of freight and passengers. 
Bnt for the first one, cost is no object. Let 
it be once demonstrated thut an apparatus 
carrying a load can be made torise from the 


earth, to move with speed in any given direc- “ 


tion, and to safely land its cargo wherever 
desired, and even if its cost be millions, an 
advance will have been made whose final 
results will repay 2 thousand-fold the ex- 
penditure. 


The underlving necessity which must be 
fulfilled to obtain any flying machine is, 
enormous power from a very small weight. 
There is no warrant, even in nature, for sup- 


posing that this fundamental necessity can. 


be avoided. All birds have quite dispropor- 
tionately powerful pectoral muscles, in addi- 
tion to which they do what man as yet cannot 
do by his clumsy steam engines, convert po- 
tential into actual energy without loss. When 
man shall have learned to utilize in small 
light motors, 100 per cent. instead of barely 3 
per cent. of the’ actual energy of coal, we 
shall be much further advanced than we are 
now toward a solution of the flying problem. 
Even tnen, nowever, it does not seem prob- 
able that we shall be able to rival the delicate 
perfection of mechanism by which the energy 
of birds is utilized to the best advantage with 
minimum weight. In one respect, however, 
the recent progress of science has enabled us 
to get still greater power than the bird does 
from equal weight, and it isin this direction, 
we fancy, that man’s first, if not only, success- 
ful efforts at aerial locomotion, will be made, 
A couple cf small wires will carry for a 
short distance an immense amount of energy 
in the form of electricity, and an electric 
motor, furthermore, will convert this into 
actual energy with small loss and a very 
small! weight per horse-power developed. 


Let us suppose, therefore, that, abandoning 
for the present at least all attempt at making 
a completely independent aerial chariot, man 
shall content himself with erecting rigid 
electric conductors on poles or light trestles 
along the routes over which he may desire 
to fly through the air, and confine bimself to 
devising means by which a car can fly 
through the air above this conductor ‘within 
the length of its tether,’ i. e., with such 
range of free motion only as is consistent 
with maintaining a constant electric connec- 
tion with this conductor through aerial wires. 
Should we then be any nearer to a solution of 
the flying problem? 


It appears to us clearly that we should, and 
we look with some confidence to see the first, 
if not the only, successful effort in that direc 
tion, made in that way. Until man can 
both equal the flying mechanism of birds, 
and convert corn or other fuel into energy 
with 100 per cent. efficiency, it does not lie in 
his power, even theoretically, to design an 
absolutely independent flying machine which 
is also self-sustaining; and we have no belief 
that bulky and clumsy gas envelopes will 
ever be a factor in a successful aerial ship. 
It is apparent that the loss from air and wind 
resistance tothe motion of any gas envelope 
must always be greater than the gain in sus- 
taining power if we can make any approach 
to the purely dynamic mechanism by which 
birds sustain themselves. 

For the bulk of any such envelope is neces- 
sarily great. It takes 1400 cu. ft. of hydrogen 
to sustain the weight of 100 lbs.; of ordinary 
coal gas it takes nearly double that. To 
enclose such enormous volumes in an envel- 
ope of small weight necessarily implies a 
frail envelope, and that in turn implies 
merely drifting inertly in the air. The at- 
tempt to drive such a flimsy structure against 
the wind would insure its prompt destruction, 
even if we had the power to so drive it. It 
has been proposed to diminish these dangers 
by cigar-shaped or other like forms, but such 
efforts betray ignorance of the laws of motion 
through both air and water. Aship in motion 
sustains through its frame a very great com- 
pressive force. There is an enormous resis- 
tance in front, many times greater than the 
thrust of the screw, and an enormous propel- 
ling force from behind resulting from the 
closing in of the waters aroundjthe stern, 
which is also many times greater than the 
screw thrust, and which approximately bal- 
ances and destroys the bow resistances, or the 
swiftest ships could barely crawl through the 
water. To adapt’a vast gas bag to sustain 
these great forces means making it so heavy 
as to be useless. A gas balloon of any form, 
therefore, can merely float in air, not be 
propelled through it. To fly, it is practically 
demonstrated, and was noted long since, both 
theoretically and from -the precedents of na- 
ture, that the body must be small and heavier 
than air, and have enormous energy in pro- 
portion to its weight. 

It may be taken for granted, therefore, 
that the future flying machine will be a small, 
heavy body, opposing little resistance to the 
air, and depending upon power both to keep 
it in air and to propel it. But just as we 
have deviated from nature’s mechanism in 
using a continually revolving screw for the 
reciprocating tail of the fish, it seems quite 
certain that successful aerial propulsion 
will be by some form of continuously re- 
volving propeller wheel, instead of an alter- 
nating movement like that of bird’s wings, 
electric motors being admirally adapted fur 
actuating the first, and very il} adapted for 
actuating the last. ‘There are then three 
forces, and only three, necessary to ‘nsure 
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propulsion in any desired direction and at 
any desired height, regardless of the direction 
or force of any ordinary wind. 

Those forces are (1) an upward one sufficient 
to balance the weight of the body; (2) a for- 
ward one, sufficient to propel it forward; (3) a 
lateral one sufficient to balance the action of 
the wind. 

Assume a cigar-shaped or fish-shaped car 
made as Jight as possible, but wichout any 
attempt to communicate to it any statical 
buoyancy. Assume a shaft attached near the 
center of gravity of such a car and capable 
of revolution through a considerable are in 
the vertical plane passing through the longi- 
tudinal axis of such a car, carrying a motor 
at its lower end and a large aerial screw at 
its upper end. If, then, the mechanism have 
sufficient power to lift the car when the shaft 
stands vertical, it will require only a slight 
forward inclination of shaft and a little more 
power to give the car any desired velocity of 
forward motion in still air, while the eleva- 
tion can of course be regulated and con- 
trolled under such conditions by lateral 
“fins,” as the fish does in nature, and steer- 
ing can be done by an ordinary rudder as a 
ship is steered at sea, 1t being just as easy to 
steer in air as water if there be only steerage 
way. 

Granting such a mechanism to be once 
constructed so as to be practically operative 
in still air, it then only becomes a problem in 
composition of velocities to steer such a 
craft in any direction, except dead to wind- 
ward, against any gale, however severe; a 
problem soijved instinctively by every pilot 
who runs a ferry-boat across a running 
stream. Suppose for instance the craft be 
capable in still air of running from 4 to B, 
D c 60 miles,in one hour 

7 “| and there be at the 
same time a hurri- 
cane of 60 miles an 
hour blowing ‘“‘a- 
beam”’ in the direc- 
tion DA. It is only 
necessary to keep 

LZ the craft pointed in 

A 60  §. the direction A C,and 
it will actually move in the direction A B, but 
take 1.415 times as long to make the distance. 
If the wind were only 30 miles per hour, it 
would only take 1.118 times as long to make 
the distance,—an insignificant difference. 
With the wind slightly ‘‘aft,’’ the time would 
not be increased at all. The problem with a 
purely dynamic “flying machine,” after all, 
therefore, is merely to make one which will 
operate at considerable speed in still air, even 
when the capacities of the machine are so 
limited that it must maintain a fixed direction 
and nearly constant elevation, in order to 
keep up @ continuous connection with th 

arth. 


We may differentiate the problem further, 
and say that whoever constructs a machine 
which will lift itself and a considerable 
weight up vertical guides by an aerial screw 
propeller or its equivalent, and keep it there, 
without using its full power, maintaining a 
continuous connection with the earth, has 
potentially a perfect ‘‘flying machine’”’ of the 
limited type outlined. It will only be neces- 
sary to incline the wheel forward at possibly 
a fixed angle of 45° more or less, add properly 
proportioned movable side ‘“‘fins” and a rud- 
der (the fins themselves might even serve as 
such), and there will resulta “flying machine” 
capable of maintaining independent motion 
in any direction above the earth, against any 
ordinary wind, with the sole limiting condition 
that it does_not get so far away but that it 
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is continuously supplied with electric power 
through a wire connection. 

Neither the size of an aerial propeller wheel 
nor its velocity need be enormous to obtain 
all necessary lifting and propelling force. 
Direct experiments hardly exist, but we may 
reason from analogy either from the wind- 
mill or the serew propeller, which give coin- 
cident and certainly not too favorable indica- 
tions, not being designed to suit the differing 
conditions of aerial propulsion. From Mr. 
Wo.urr’s admirable monograph on “The 
Windmill as a Prime Mover,” we find that a 
25-ft. wheel in a 16-mile per hour wind, making 
30 to 35 revolutions per minute, will generate 
1.34 H. P. effective. Conversely, we may con- 
clude that 1.34 H. P. net will drive such a 
wheel in still air at the same rate, and gen- 
erate (omitting the simple calculations) some 
31.3 Ibs. of lifting force continuously. The 
air resistance and lifting force varying as v?, 
5 times the speed (150 60 revs.) will generate 
25 times the lifting force, or some 7824 lbs. 
and require 25 times the H. P., or 334 H. P. 

Reasoning from screw propulsion, a 22-ft. 
screw driven by 8,000 I. H. P. will generate a 
thrust of about 100,000 lbs. with 59 to 60 revo- 
lutions per minute. Air being about 3, part 
as dense as water, a similar wheel and speed 
ought to develop about ,}, part of the thrust, 
or about 125 lbs. This compares aimost ex- 
actly with the above, and approximately, we 
do not doubt, with what can be readily 
realized in practice. 

Again, such a wheel may fairly be assumed 
to be nearly as effective per square foot per 
H. P. as the wings of birds, after it has once 
been properly designed. Now there is one 
most reassuring fact in any siudy from nature 
of this problem,—tbat the necessary wing and 
tail area per pound of weight decreases 
enormously as weight increases. The small 
birds have three to five times the wing area 
per pound of the larger birds, and the same 
rule holds with insects. A few of the birds, 
all good birds of flight, range as follows: 


Sq. ft. wing and tail 
area per ib. of wt. 


DeMNOGT 006k < ccadedeckcosceces 4.5 
BOMPTOW «| « vcckdes cccccccscccce 2.3 
MR sin na 66 abvd oe'sets cegaces ce 0.9 
ici Hib odkssdedee eng 05 
Australian crane............ 0.044 


Assuming that 1 sq. ft. per lb. of weight 
lifted would be necessary for a well-designed 
aerial screw, a 25-ft. wheel should be able 
to lift 491 lbs.; if the efficiency of the vul- 
ture’s “sail area’’ can be attained, 1,000 Ibs. ; 
and if the crane can be a standard, 5,000 Ibs. 
The last seems much more likely, since speed 
could be much greater than that of any bird’s 
wings. 

Aerial transit of the kind herein cutlined 
might be much more safely predicted as the 
startling novelty of the 1892 exhibition than 
electric transmission of human _ speech 
could have been predicted in 1873 for the 
exhibition of 1876. We see no real obstacle 
to realizing it on a small scale; and once 
brought to that stage, there is no telling what 
it would expand into. But we must forget 
the gaseous balloon and ail the false steps 
and expectations it bas led us into. 











CORRESPONDENCE. 
Divisions of Land in New Mexico. 


To THE Eprror OF ENGINEERING NEws :— 

Your editorial on the “Origin ot the Gunter’s Chain” 
in your issue of July 27, 1889, prompts me to send the 
following on the customs of the descendents of the Span- 
ish adventurers in this arid country. 

There is a tendency here to adopt American ideas, but 
it isa remarkably slow tendency. Not one native in a 
hundred can tell the size of an acre. Their standard of 
measure is the vara, or Spanish yard (32% ins.), and they 
measure in one direction only, the other dimension being 
from the ditch to the river, be it much or little. 





In the settlement of new tracts, a colony is formed, an 
irrigating ditch is taken out, and a committee selected 
to divide up the land. The chairman of this committee 
paces off 100 paces or varas for each member of the col- 
ony. Thus the vara has become variable, being in some 
localities equal to 2 ins.,, . and still in 
others 334 ins. These 100-vara strips are paced off along 
the line of the ditch as nearly as may be, and the side 
line s are turned at right angles, as nearly as the eye per- 
mits, and extend to the river, Then each land-holder, 


in others 33 ins 


regardless of the depth of his tract, is required to share 
eqvally in establishing and maintaining the ditch. 

He is assessed for taxes in the same manner, as the 
following incident, occurring this year under my obser- 
vation, will show. In the county of Mora a citizen ap- 
peared before the Board of Equalization for relief on bis 
assessment for taxes, claiming that his land was only 


100 varas deep, while some of bis neighbors, who were 
assessed in the same manner, had land half a mile deep. 
The chairman answered that real estate was assessed all 
alike along the ditch, by the vara, regardless of depth! 

A common form of deed in this country, even where, 
the Government has subdivided the land, is as follows 
‘Bounded on the north by the land of Juan Sena, on the 
south by the land of José Romera, on the west by the 
acequia madra, and On the east by the river.” 

It is often impossible to find such tracts, and if found, 
the lines described as running north and south and east 
and west will be found to really stand at all angles with 
the cardinal points. 

Again, the beginning point for a very large private 
claim in this territory is described as being a point on a 
certain river “where the men were killed,” 

Yours truly, F. MEREDITH JONES, 


The Hull Valves and Sluice Gates. 


CORTEZ, COL, Aug. 11, 1889. 
To THE EDITOR OF ENGINEERING NEWS :— 

Can you give a plan of the connections, etc., of the 
valve shown in your issue of Nov, 24, 1888? I should 
like a design to show how in practice to dispense with 
films of water, etc., which it seems to me would work 
up through a dam, along the valve stem, and would be 
likely to cause some danger and considerable anxiety. 

Yours truly, 
W. H.W. 

{Mr. B. H. HU, of Bridgeport, Conn., who 
originally gave us the article referred to, makes 
the following response to the above query : 

I designed the gate in 1868 for a dam belonging to 
Hoyt, Sprague & Co., of New-York. The firm is 
not now in existence, but the gate and dam are; 
and there has been a large number made since that 
time, from 20 x 20 ins, to 8 X 8 ft. in size; generally 
30 x 30 ins., 36 x 36 ins., and 48x48 ins. We call 
them head and waste Butterfly valve gates. There 
is nothing new about them in principle, that I 
know of, only the use we put them to was new. 
We are putting in one now at the Stampede Water 
Co.’s reservoir, 36 x 36. It operates easily and 
keeps tight. There are many ways in which they 
can be putin. If Mr. W. could give mee section of 
his dam, or what be desired to use it for, I should 
with great pleasure send you a design for setting 
the gates, but we have never had any trouble with 
the gates and setting. The water rises in the hole, 
where the shaft passes up through the dam, to the 
same elevation that it does on the outside. We 
leave the hole about 16 x 16 ins., !aid up in masonry 
in cement mortar. No leak can occur; no anxiety 
need be felt. We use them altogether, and do not 
care whether any one else does or not. We arrange 
a chamber so that we can attach them to a conduit 
of any diameter, and we can regulate the flow of 
water at our pleasure. 

As I have stated, if Mr. W. will send section of 
dam, or state what he wants the gate for, I will 
send a design for setting them. He can then decide 
whether he wants to use them or not.]} 


Cast Pipe for Natural Gas. 


CINCINNATI, O., Aug, 24, 1889. 
To THE EprrorR oF ENGINEERING News :— 

The Central Ohio Natura] Gas & Fuel Co., of Columbus, 
O., has just contracted with Northern pipe foundries 
for 2 miles of cast pipe, to be used in the distribution of 
natural gas. 

This, in connection with the ever-increasing demand 
for cast pipe, even in the Pittsburg district, for the same 
purpose, is of sufficient interest to your readers, we 
think, to have you devote some space in your next num- 
ber to calling attention to the use of cast pipe as a con- 
duit of natural gas. 

This year the Equitable Natural Gas Co. have laid their 
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entire system from their field reducing station to Pitts- 
burg, of 24-in. and 30-in, cast pipe, and now have their 
plant in successful operation. The People’s Natural Gas 
Co., the Monongahela Natural Gas Co,, the Philadeipbia 
Co., ail of Pittsburg, are laying enormous quantities of 
natural gas cast piping. 

The Indianapolis (Ind,) Natural Gas Co., as well as the 
natural gas companies of Fort Wayne and Logansport, 
Ind., have much of their system laid with cast pipe, and 
their extensions are being made with the same kind ot 
pipe. Yours truly, 

Tue Appyston Piree & STEEL Co. 


The Harbor of Bilbao. 





PHILADELPHIA, Pa., Aug. 27, 1889. 
To Tae Epiror or ENGINEERING NEWS :— 
ENGINEERING News of June 1 last contained an ab- 
stract and criticism of a paper on this harbor read before 
the Engineers’ Club of Philadelphia, containing a num- 
ber of errors as follows. (1) It was said “there was no 
single concave jetty in the business,”’ (2) that there was 
“nothing but the commonplace work-a-day parallel rec- 
tilinear jetties,” (3) in place of an assured gain of 11 ft., 
simply a scouring away of the bar due to an unusually 
rapid extension of a single straight jetty, .... followed 
by the old phenomena of rapid shoaling at the outer 
end of the jetty ... and so on ad infinitum, (4) “ That 
the predominating winds are from that quarter” (the 
east). 
On his return from Europe the author of the paper 


These errore, doubtless, arose from the writer's having 
seen originally an account written by a mining engineer 
and containing only a small map of the harbor (but still 
showing only one jetty at the mouth) instead of the origi- 
nal paper by M. ConpEMoy, published in December, 1888, 
and containing enlarged drawings. An inspection of the 
plan submitted herewith will answer and correct most of 
the errors better than I ean do it in words, and it only 
remains for me to show why in this case, in my opinion, 
asingle jetty placed upon the “ wrong” side has done so 
well. Briefly it is because, Ist, by its concavity it does 
maintain a continuous reaction and scour in the channel 
by supporting the discharge of the river until it reaches 
deep water ; 2d, it protects the channel from the prevail- 
ing winds (which are northwesterly, not east as stated 
above, and which latter are off shore; and 3d, because the 
sandy deposit is a mere pocket or “ limited” deposit, and 
receives no very sensible accretions from year to year, 
It is not, therefore, a case to be compared to our Atian- 
tic coast line, where the sands are traveling almost 
continuously in determinate direction, and where the 
jetties as located are proven by experience to have 
been placed on the wrong side, 


That the jetty was built as designed and that it is suc- 
cessful will appear from the following extract. The 
engineer, M. CHURRUCA, wrote in 1879, when the present 
work was projected, “ As a result of the study of the 
regimen of the bar, we have deduced the necessity of 
extending the left jetty on a line slightly curved. From 
this work we hope to obtain a permanent channe) having 
a minimum depth at low water of 3 to 3.5 m., if the 


made several offers to the chief of engineers to confirm 
those views by a practical demonstration, if only per. 
mission to make a trial were granted, but without elicit- 
ing so much as an acknowledgement. 

Until a precedent is cited to show that structures 
similar to those I have proposed have failed, these plans 
may presumably belong to the domain of theory; yet 
the accidental cases to which I have referred as embod y- 
ing to some extent the principles involved, have proven 
to that extent successful and leave little room for doubt 
as to the general soundness of the su-called theory. 

. Before denouncing a plan so strongly endorsed, it 
remains therefore either to quote a precedent or make a 
trial. 

Neither has as yet been done. 

Respectfully yours, 
Lewis M. Haupt. 


Pivotal Motion, 


PITTSBUR%H, Pa. Aug. 6, 1889. 


To THE EDITOR OF ENGINEERING NEws; 

At a recent discussion bya numberof your readers, 
vaiied ovinions were advanced concerning “ pivotal 
motion.” There seems to be a great latitude of appli- 
eation of this term, which, if not defined by general 
mechanical terms, will we fear become so general and 
so favorable an expression that almost all evrating, 
pendulum, and circulatory motion will be absorbed by 
the term “ pivotal.” Will you please, through your 





read before the club published a terse reply in your issue 
of July 13, but did not furnish any proofs, thinking the 
facts would, no doubt, speak for themselves. This has 
probably provoked the communication which appeared 
in the issue of Aug, 17, wherein it is conceded that there 
is a slight curvature to a jetty, but it is stated that in 
the opinion of a certain French engineer the curvature 
did not produce any useful effect, and some notes are 
furnished by the writer, Professor D'AuRrA, toconfirm 
the position taken in his first digest as follows: (1) The 
bar is outside of the parallel jetties already built. (2) The 
sand which feeds the bar is provided by a limited sand 
beach (Las Arenas) located on the right bank. (3) The 
mean or equinoctial range of tide is about 14.8 ft.; and 
the paper closes by a reference tc my statement that in 
wenera! there should be a single jetty, and that it should 
be placed on the side from whence the material comes, as 
being disproven by their experience at this entrance, and 
expresses surprise that I should adhere to it in the face 
of these results. 

It will be seen from the extracts above that the article 
is contradictory; for while stating that there are two 
paralie) jetties, it bases its deductions upon one on the 
left bank to prove the fallacy of my theory, which 
should have placed it, according to the writer,on. the 
right bank. What the result would have been, had it 
been plaved there, the writer does not predict, Again, 
he seems not to admit that this single jetty has been suc- 
cessful, whereas the record shows that it has increased 
the available depth for navigation by 11 ft. and by 
methods easily explained, notwithstanding that this sim- 
ple jetty was on the * wrong” side, 


Improvements in the Bilbao River. 


general dredging of the river with the necessary em- 
bankment is executed. The main reasons (he adds) for 
coming to this conclusion are, Ist, because the current 
force will be better protected by the contemplated 
extension; 2d, the concave form will be favorable to 
this effect; 3d, the channel being protected from the 
prevailing winds by the jetty, the tendency of the cur- 
rent to shift to the west will encounter a minimum 
resistance ; 4th, that the sand embankments of the right 
side, instead of being prejudicial, will direct the current 
along the jetty.” 

The result has fuifiled all of these predictions and the 
commerce has increased from about 400,000 tons to over 
4,600,000 annually. 

It has not been necessary to build the east jetty, and if 
it were done the river would again silt up and the harbor 
be injured, The littoral drift prdduced by the angular 
breaking of the waves may be seen by any casual ob- 
server on the coast. Recently I timed a floating body 
along the north coast of New Jersey and with an off- 
shore wind, but in a heavy dead swell; it moved about 
300 ft. per minute, northwardly towards Long Branch. 
The sand and gravel were also rolling in the same direc- 
tion, but at a much slower rate, The swell broke at 
about 15° running northwardly. 


From my recent examinationa of English and German 
harbors, and conversations with the highest foreign 
authorities on maritime works I find nothing to refute 
the position I have taken as to the uselessness of jetties 
in pairs for producing scour, and the benefits to be ex- 
pected from single reaction jetties properly located with 
due regard to the local physicai conditions, and I have 


journal, give us your opinion What is a “ pivot,” and. 
what isa“ pivota] motion”? Will not mechanical mo- 
tions grow largely mixed if there is not a particular 
definition between the slightest motion from a given 
centre, and full circulatory motion? 

PITTsBURGH, 


[Wedo not see how there can be any real con- 
fusion in this matter. A pivot, as defined by 
WEBSTER, is “A pin or short shaft around which 
anything revolves.’’ More correctly, however, it is 
a pin or shaft around which any irregular or non- 
circular body revolves or may revolve, usually 
through a limited arc, as distinguished from the 
aale or journal of a wheel or other circular -body 
A trunnion is a special form of pivot. In good 
technical usage the term pivot cannot be applied 
either to the center around which a circular body 
revolves in part or whole, or to the center around 
which an irregular body, as a crank-shaft for 
example, makes regular and complete reoviutions: 
it is only properly used as designating the center 
for irregular or partial resolution of a non-circular 
body. 

Similarly, pivotal motion is aterm which in good 
technical usuage is applicable only to motion around 
a pivot, though less than a complete circle, of a 
non-circular body. All pivotal motion is circular 
motion, but all circular motfon /is not pivotal 
motion.—Ep. ENG. NEWS.) == - 
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Cane Bridges in Bengal. 





A late number of Indian Engineering describes 
and illustrates two native suspension bridges in the 
Darjeeling district of Bengal. One of these spans 
a stream 300 ft. wide,and the lowest poiat in the 
bridge is 70 ft. above low-water level. 

These structures are built of cane and bam- 
boo, and their lightness and extreme simplicity 
are very remarkable. The cables are made from a 
species of rattan. They are from 1 to 2 ins. in 
thickness and 20 or 30 yds. long, knotted together, 
and the other pieces are fastened to them by strips 
ofthe same plant. The flooring is of bamboo, con- 
sisting of stems laid longitudinally, supported by 
cross pieces hung from the two upper cables, which 
also serve the additional purpose of keeping the 
latter apart. When properly constructed and 
strongly made, these bridges are easy tocross. A 
native, carrying 140 lbs. on his back, crosses with- 
out hesitation, slowly but steadily, and with perfect 
confidence. 


The best technical description of one of these 
bridges is that given by Major SHERWILL, who 
says: 


The main ebains supporting the bridge are com- 
posed of five rattan canes each; the sides are of split 
eane hanging from each main chain as loops, 2 ft. 
apart and2ft.deep. Into these loops the platform is 
laid, comp sed of three bamboos, the sizeof a man’s 
arm, laid side by side, the section of the bridge re- 
sembiing the letter V, in the angle or base of which the 
traveller finds footing. Out-riggers, to prevent the 
main chains being brought together with the weight of 
the pussénger, are placed at every 10 or 12 ft., in the fol- 
lowing manner: Under the platform and parallel to the 
stream, strong bamboos are passed, and from their ex- 
tremities to the main chain (of cane) split rattan ropes 
are firmly tieé. This prevents the hanging loop or 
bridge from shutting up and choking the passenger. 
The piers of these bridges (for are there several of 
them) are generally two convenient trees, through 
whose branches the main chains are passed, and 
pegged into the ground on the opposite eide 





New York Water Supply Law for Small 
Towns and Villages, 





The want of luws covering the supply of water by 
a corporation to unincorporated tewns and villages 
has caused serious trouble in the past both to the 
water supply corporations and to those who wished 
a supply but had no authority to contract for it or 
to guarantee compensation. This want has now 
been met in the State of New York by the following 
amendments to existing laws, approved by the 
Governor, June 5, 1889: 


The People of the State of New York, represented in 
Senate and Assembly, do enact as follows: 


Section 1. Section 4 of chapter 422 of the Laws of 
1885, entitled “An act toamend chapter 737 of the laws 
of 1873, entitled ‘An act in relation to the creation and 
formation of water-works companies in towns and 
villages of the State of New York;’ and chapter 415 of 
the laws of 1876,entitled ‘An act supplementary to 
chapter 737 of the laws of 1873, entitled ‘An act in re- 
lation. to the creation and formation of water-works 
companies in towns and villages of the State of New 
York; and$chapter 483 of the laws of 1883, entitled ‘An 
act supplementary to chapter 737 of the laws of 1873, 
entitled ‘An actin relation to the creation and forma- 
tion of water-works com panies in towns and villages of 
the State of New York,’ is hereby amended so as to 
read-as follows: 


Section 4. The provisions of this act shall not ap- 
ply to any village the population of which exceeded 
15,000 by the census of 1880. 

Section 5. It shall be the duty ef such corporations 
and they are hereby authorized and empowered to con- 
tract with the authorities or with any ofthe inhabitants 
ofany town or village through which the conduits or 
mains of such corporations may pass or wherein such 
corporations may have organized to supply any of such 
inhabitants or authorities with pure and wholesome 
water at reasonable rates and cost, to all persons or 
corporatiens, who may wish to use the same, and such 
corporations or persons so contracting are hereby 
authorized and empowered to make all necessary con- 
nections with any of its con2uits or mains for that pur- 


pose, and the board of trustees of any incorporated 


village of this State, whether incorporated under the 
act entitled “An act for the incorporation of villages.” 
passed April 20th, 1870, and acts amendatory thereof and 
supplementary thereto or by special charter or act, 


mm 


shall have the power, and they are hereby authorized 
and empowered to contract with any such corporation 
in the name and behalf of the village of which they are 
such board of trustees: ? nd the authorities specified in 
section one ofthis act, or two-thirds of such authori- 
ties of any town, shali have the power and they are 
hereby authorized and empowered to so contract in the 
name and behalf of the town of which they are at the 
time of making such contract such authorities, for the 
delivery by such company of water, through hydrants or 
otherwise, for the extinguishment of fires and for 
sanitary and other public purposes; and the amount 
of such contract agreed to be paid shall be annually 
raised as a partof the expenses of such village, or 
town and shail be levied, assessed and collected in the 
fame manner and atthe sametime as other expenses 
of such village or town are raised, and when collected 
shall be kept separate from other funds of said village 
or town, and shall be paid over to such water company 
according to the terms and conditions of any such con- 
tract. And any such contract so made shall be valid 
and binding upon such village or town; provided. how- 
ever, that no such contract shall be made for any in- 
corporated village fora longer period than five years 
nor for asum exceediog in the aggregate two and one- 
half mills for every dollar of the taxable property of 
such village, per annum, unless the proposition for the 
sume be submitted to a vote of the electors of such 
village inthe manuer provided insections four and five 
of title fourof chapter 291 of the laws of 1870, and ap- 
proved by a majority of the votes entitied to vote, and 
voting on such question atany annual election, or at 
any special election duly called; and any board of trus- 
tees, when so authorized, may contract for a term not 
exceeding thirty years, the amount of such contract to 
be paid annually, or in semi-annual installments; and 
no such contract shall b2 madefor any town fora 
longer period than thirty years, nor forasum exceed- 
ing in the aggregate three mills for every dollar of the 
taxable property of such town, per annum, payable an- 
nualiy, or in semi-annual instailments; provided that 
in towns where there shall be at the time of making 
such contract an incorporated village, constituting a 
part only of such town, no ‘ax shall be assessed, levied 
or collected upon property within the limits of such 
village, for the purposes of this act, exceptin pur- 
suance of an agreement with the board of trustees of 
such village; and in any town where itis proposed to 
supply with water only a portion of such town, or the 
inhabitants of a portion ef the town (such portion not 
being an incorporated village), the aforesaid authori- 
ties of the town may contract, as hereinbefore pre- 
scribed, for a supply of water as aforesaid for such 
portion of the town, or for tne inhabitants of sach 
portion, and the whole town shall be bound by such 
eontract when duly made; but the entire annual rental 
or expense, or such portion thereof as they may deem 
just, may be directed by said town autt orities to be as- 
sessed and levied upon, and collected from, the taxable 
property of that portion of such town which will be 
benefited by such supply of water; provided, always: 
that such expense shall in no case exceed per year 
three mills upon each dollar of the taxable property of 
that portion of the town. Any corporation organized 
under the provisions of th@s act shall have power to 
borrow money for the construction of its works, and to 
issue bonds and to mortgageits property and frun- 
chises to secure payment of the same. Nothing herein 
contained shall in any manner apply to Kings County. 
Section 3. This act shall take effect immediately. 


—————————— 


Irrigation and National Legislation in 
the Arid Region. 








At a conference held in Cheyenne. on July 22, 
Messrs. ELwWoop MEAD, JOSEPH M. CAREY, and 
J. A. JOHNSON were appointed a committee to con- 
fer with authorities and other interested parties in 
the arid belt of the United States, as to the best 
means of securing national legislation favorable to 
the development of irrigation resources in these 
States and Territories. > 

Among the many propositions advanced, the 
Committee thinks that one of the following will 
be adopted :—{1.) The General Government to re- 
claim the land and provide for its settlement and 
sale. (2.) That the Desert Land Law be soamended 
as to encourage individuals and companies to con- 
struct the works necessary to reclaim large bodies 
of this land. (3.) That Congress grant to each State, 
existing or to be formed, all irrigable lands within 
its borders belonging to the general Governmert, and 
that the State be charged with the supervision of 
their reclamation and disposal to actual settlers. 

The Committee favors the last, and for this choice 
gives the following reasons; That the reclamation 
of this land imposes upon the people and the 
authorities requirements and expenses not en- 


countered by the pioneer in humid portions of the 
country. The construction of ditches and other 
distributing works adds greatly to the first cost of 
the farm, and as these works multiply, litigation is 
sure to follow among the farmers. The State must 
assume the control of the distribution of the water 
supply for these reasons; and as the area of land 
capable of reclamation often exceeds the amount 
of water available for this purpose, the water pos. 
sesses a greater value than the land, and on its 
proper economical distribution depeuds the future 
agricultural wealth, In Wyoming there are al. 
ready 2,500 ditches drawing water from 400 water 
courses, and the work isin its infancy. This State 
regulation is a necessity not to be avoided, but 
the preliminary examination of the streams, and 
the efficient construction of works to divert water 
from them, are matters of equal importance to fu. 
ture weltare. In the present condition of many of 
the newer States and Territories, it will be prac- 
tically impossible to provide means tor this work 
by taxation, but the funds can be easily provided 
for in the disposal of the lands whose donation is 
asked from the Government. 

The experience of five years has shown the evils 
growing out of the system whereby the land and 
the water are controlled by different authorities, 
The Committee believes that had Wyoming been 
able to control the disposal of irrigable lands within 
its borders during the last five years, it could have 
disposed of land to actual settiers and afforded such 
protection to canal companies that it would have 
given its agriculture four times its present impor- 
tance and doubled the population. It is believed to 
be impossible for Congress to pass a general law, 
which will operate with equal justice and success 
through the whole arid belt. The conditions differ, 
and the people in each section are the best judges of 
their needs, and they should be given the means 
to carry their views into effect. 

While present water legislation has been, on the 
whole, wise, the State should control both land and 
water to make these laws stable, and fully success- 
ful. The committee concludes its circular by asking 
for the views of all interested parties. 


—— 


**Agin the Railroads.”’ 





We are indebted to Mr. E. C. KINNEY, of the 
Union Pacific Railway, for the following concise 
but lucid explanation of the source of many of the 
granger railway difficulties, which is cut from a 
letter of an aggrieved resident to the Madisonian: 


For some weeks past my dog has been in the habit of 
sicking himseif unto the cars as they sped apast my 
place, and he never harmed no one by 80 doing, nor 
never would, as I have known him from a child, being 
peaceabu!l and fond of young children and awful from 
the butcher's shop, or would set up and beg or ask for 
what he requested at any time. When be would run at 
the cars he would act savage, but still would never in- 
jure the train by word or deed if I had a hundred trains 
whizzing past my place I know he would not harm any 
of them by night or day, but what does the fireman on 
the Manitoba-Madison Pacific Northern Utah Railroad 
do but urge my dog to a high rate of speed and whistie 
to him to get him close, and then pelt him with wood or 
coal, or squirt hot water on him, which he tells me, in a 
blithe and gay tone, that makes me hot, he does to take 
the bark of my dog. That is what makes me hait the 
railroad—and that ie not all by along chock, for yester- 
day they misled my dog and got him in front of the en- 
gine when they pulled her wide open and squashed my 
dog in a way that hurts the rode, and causes it to te 
looked at askance by every thinking taxpayer and 
mother. Why will we submit? And also they have 
killed one child, as they claim by mistake, for which 
they paid $150, which is no price at all for a child as 
children goes,and is almost like finnin’a child in the 
rode, I say fy on such a rode as that, with its sand. 
wiches, which has just a thin rim of ham around the 
aige. so’s when you lock your teeth into it you get left, 
and the rode has got your money and your name is 
Dennis, as we gay here. Fy on the whole thing is what I 
say, and I wish you'd print it for I don’t care who 
knows it. 


HERR OBER-CONCIPIST-ASSISTANT is one of the 
new titles recently granted by a special Austrian 
commission, organized for this purpose, to a rail- 
way employé. What the title means, exactly, we 
do not know; but as a “concipist” only receives 
a salary of $375 per annum, his assistant must 
probably accept ti e in lieu of salary, 
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Surface Cattle Guards, 





We illustrate herewith the standard surface cat- 
tle guard in use on the Boston & Maine Railroad, 
blue prints of which were shown last week at the 
convention of the New England Roadmasters’ As- 
sociation, and also a new and promising iron guard. 

It is pretty generally felt by every one connected 
with the road department now that the old open 
pit cattle-guard has had its day, and surface guards 
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Standard Cattle-Guard: 


of wood or iron are coming into use more or less on 
almost every road, The especial advantage of this 
type of guard was described by Mr, STICKNEY, of 
the Boston & Maine, before the Associaticn. With 
the ordinary type of surface guard, in which each 
slat was spiked to the ties, it was found that in 
many locatities it was impossible to keep the guards 
intact. People who were in the habit of walking 
on tne track (one of the customs of this free coun- 
try) found the slats iuconvenient’ to walk on, and 
so ripped off enough slats to make a path across, 
with a stick or whatever was handiest. In the 
guard illustrated, each section is fastened together 
by bolts, and can be removed intact only by taking 
out the heavy lag serews by which it is held down. 
It is impossible to tear out a part, and it resists 
prying and pounding so well that the lawless per- 
sons who would pry off the single slats find the de- 
struction of this guard too much for their lazy dis- 
positions, and it remains intact. At the same time, 
the trackmen with their wrenches can take out the 
lag screws very quickly, when necessary for repairs 
or cleaning, and replace the guard after the work is 
done as good as before. 

The abutting fence in 
this guard could, we 
think, be improved by 
bringing it up to the 
guard full beight and add- 
ing a length at right an- 
gles, parallel tothe guard. 
The chamfering of the 
slats at the end is a detail 
which should never be 
omitted, as it avoids the 
possibility of a hanging brake-chain being caught. 

For the drawings from which our engraving was 
made we are indebted te Mr. A. C. STICKNEY, ofthe 
Boston & Maine Road Department. 

We also give illustrations herewith of the 
National Surface Guard, which was adopted as the 
standard by the New England Roadmasters’ Asso- 
ciation, as stated last week. This guard is wholly 
of iron ana is of course correspondingly durable. 
Its construction is so simple that its cost should 
certainly not be enough greater than wood to make 
the latter cheaper in the long run. Whether it will 
turn stock better than a wooden guard could only 
be proven by testing the ‘‘ personal equation” of a 
good many cattle ; but it seems likely that the sharp 
iron edges would be more effectual than the wooden 
strips. If a man were in “‘a beastly state,’ he 
would certainly think the wooden slats offered a 
better pathway for his hoofs than’ the sharp iron 
strips. 

The maker of this iron guard informs us that 





Tron Surface Cattle 
Guard. 


nearly 2,000 are now in us: on different roads. It 
seems to us a very good guard. It is manufactured 
by the National Surface Guard Co., of 234 South 
Clark St., Chicago, Il. 

It may not be amiss in connection with this sub- 
ject to call attention to the fact that a cattle guard 


‘ of any sort is simply an attempt to remedy one of 


the evils of grade crossings, an evil which can only 
be permanently cured by removing the cause. In 
the places where this reform is to be effected within 
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Boston & Maine R. R. 

‘ 
the next decade the wooden guard may (we earnestly 
hope it will) last until it is no longer needed. Un- 


fortunately, however, the crossings of this class are 
but a very few out of an enormous number. 


Experiments on the Stability of Bench Marks, 





The results of some very interesting and valuable 
experiments regarding the stability of bench marks 
were read by GEo. W. CooLry, M. Am. Soc. C. E., 
before the Society on Oct. 3, 1888, and have since 
been published in the Society Transactions for 
February, 1889. 


The location was in mixed timber, partly expoge | to 
the sun, on the shore of Lake Minnetonka, near Min- 
neapolis, Minn. 

Surface-svil, vegetable loam, 12 ins. Subsoil, stiff yel- 
low clay. Elevation above lake, 40 ft. Penetration of 
frost, 3 ft. 

The standard bench was made as follows: A 3-in. hole 
was bored in the clay 7 it. deep: inside of this was 
placed a galvanized iron tube, in the centre of whi-h 
was 1-in. iron gas pipe 8 ft. long, driven into the stiff 
clay at the bottom of the hole 18 ins., the whole covered 
with a water-tight cap and 6 ins. of earth. Elevations 
were taken yearly about October 1, under favorable con- 
ditions. No upward growth was discovered, but a 
change from .01 to .03 ft., from year to year, probably 
caused by action of frost during the winter. 

The greatest change in any one year was .03, and the 
greatest net change in five years .02. 


Iron Surface Cattle Guard. ' 


TOTAL VARIATIONS. 





Kind of Diam. Years obser- Variation, 
, ins vation, St. 
3 5 — .0226 
12 1 + .016 
3 6 — .002 
12 6 + .007 
4 6 + 0134 
4 4 — O11 
5 5 — .0u3 
20 5 — 008 
18 s — 006 
12 5 — 012 
20 5 — 020 
» Ww 5 — O18 
12 5 — O18 
10 5 — .019 
Maple......... .--.s000. 20 3 — 1028 


In discussing the paper F. S. ODELL stated that in 
some work done at the receiving basin, at 129th St., 
New York City, a basin cover used as a bench mark 


‘settled .13 ft. in 18 months, while another rose .06 ft. 


in the same time, and a stairway foundation set- 
tled 24 ft. 

A. FTELEY said that in swampy and unreliable 
ground he had driven long iron rods through many 
feet of mud to solid bottom, and that the top of the 
rods made very accurate benches. 

H. W. BRINKERHOFF referred to some bench 
marks established in Jersey City by JNo. F. Warp, 
then chief engineer of the water-works, some 18 
years ago. Mr. BRINKERHOFF was Mr. WARD’s as- 
sistant. Two standard benches were placed in the 
Jersey City parks, each consisting of a 2%¢-in. rod, 
perhars 8 ft. long, with the upper end slightly con- 
vex and just above the ground, andthe lower end 
with a 2-f[t. iron disk cast around it. These bench 
marks gave yood results. 


The Empire of Japan. 








Each nation represented at the Paris Exposition 
has followed the excellent practice of issuiug a con- 
cise statement of the standing of such nation, in 


Fa 


population, commerce, finances, and general organ- 
ization. From the Japanese exhibit of this nature 
the following main points are extracted as giving 
the present status of this progressive nation : 

Japan is composed of four large and a great 
number of small islands lying northeast of Asia. 
The Japanese archipelago includes in total about 
3,850 islands, bars, and rocky ledges of some magni- 
tude. It lies between 24° 20’ and 51° of north lati- 
tude, and 123° and 156° of west longitude. Its 
maximum length is about 1,340;miles, and its 
width varies between 75 and 150 miles; its area is 
about 144,750 sq. miles. The climate is generally 
temperate, but snow falls frequently in the north, 
while the southern end is on the other hand very 
warm. 


The population is about 38,500,000, about 8,000 of 
whom are foreigners. The Japanese Empire is 
divided into three administrative provinces, viz.. 
Tokio, Kioto, and Osaka. Five ports are open to 
foreigners, viz., Yokohama, Kobe, Nagasaki, Nti- 
gata, and Hakodote. The supreme power rests in a 
dynasty that has ruled for the last 2,500 years. The 
actual Emperor is named MUTSURITO ; he was born 
in 1852, and has reigned since 1868. /His official title 
isthe Mikado. The new constitution includes one 
Upper Chamber, and a Chamber of Deputies of 300 











August 31,1889. 


ENGINEERING NEWS 


211 





members. The financial budget for 1888 showed— 
receipts $89,335,000 and expenditures $82,331,640. 
There is a standing army of about 54,000 men, and a 
navy of 36 ships, aggregating 50,000 tons and carry- 
ing 221 guns. 

The principal imported products are, cotton 
goods, sugar, petroleum, cloth, muslin, etc. The 
principal exports are, silks, teas, rice, oil, copper 
work, pottery, etc. The railways include 

576.4 miles in operation 
245.5 “ under construction 
1311.3 “ projected 

The last annual postal and telegraphic report 

gives 
115,068,846 letters circulated in Japan. 


1,068,902 “ sent to other countries. 
1,790,282 telegrams, in Japan, 
39,028 S outside of Japan, 


Japan officially appropriated the sum of $130,000 
toward a representation at the Paris Exhibition, 
and has sent a very creditable series of exhibits, 
covering the fine arts, public instruction, agricul- 
ture, commerce, and horticulture. 


Proposed Road Law in Georgia. 


A road law is now before the Georgia Legislature 
with about the following provisions as reported in 
the Atlanta Constitulion. It provides for a com- 
mutation tax of 50 cts. per day in lieu of road work 
ing, which is not to exceed six days per year. 

This road duty and commutation tax is to be supple- 
mented by an ad valorem tax sufficient to raise a sum 
equal to the road capitation tax. This being limited to 
six days, or $3 a head, the total o! the ad valorem tax 
will be equal to $8 apoll or less, In a county where 
there are 4,000 polls, the ad valorem tax will aggregate 
$12,000, and the commutation tax and labor, estimated 
at 50cents a day, will be equa! to $12,000 more. Thus the 
road tund of a county having 4,000 polls will, in cash or 
its equivalent, amount to $24,000 or less. The limit be- 
ing so low, the commissioners will probably assess the 
full limit, so tae total road fund will in most instances 
amount to $6 a poll. 

The county commissioners, or ordinary, where there 
are no commissioners, shall have charge of the road 
working of the county and shall appoint road commis- 
sioners for each road district as now provided. These 
commissioners are to have the present power of such 
officers in the trial and punishment of defaulters. 
They shall select road overseers annually and shall 
have the power to remove them at pleasure. 

The overseers are to be paid $1 a day tor the time 
they are actually at work. The district commissioners 
are to make returns to the county commissioners of 
the number of men subject to road duty andthe num- 
ber of miles of road to ve worked in their several dis- 
tricts, and upon .hese returns the commissioners are 
to assess the number of days’ work, not to exceed six 
days in the year. 

The overseer shall summon to work on the roads 
sueh a number of hands as can be worked to advantage, 
and if any of them offer commutation tax of 50 cents a 
day, he shall receive it and summon other bands in 
their places until he has the requisite number, and 
shall so proceed until he has workad the roads the 
number of days required by the commissioners. When 
the number of days of road duty assessed by the county 
autnorities have been exhausted, the overseers shall 
employ such hands and work the roads such an ad- 
ditional time as the county commissioners may direct. 
In summoning hands due regard is to be given to 
placing them on the roads near their places of resi- 
dence, but their road duty shall not be limited to any 
one road. 

Tne working of misdemeanor convicts on the road is 
also provided for. It shall be lawful to work them on 
the roads in counties which have organized chain gangs, 
aud where there are no such organizations a county 
mv hire out iis conviets to another county, and after 
paying the fines, costs and expenses of their convic- 
tion, the remainder of the money arrising from the hire 


shall go into the road fund of the county whence they 
came. 





[HE BOARD OF SANITARY ENGINEERS appointed 
by the President to report on the sewerage of Wash- 
ington, D. C., now consists of RUDOLPH HERING, 
SAMUEL M. GRAY, and F.P. STEARNS, of Boston, the 
latter gentleman having been appointed in place of 
Davin E. McComs, Assistant in Charge of Sewers in 
Washington, for the reason that it was adjudged 
better that the Board should consist exclusively of 
unofficial non-residents. : 





THE New DvtcH CANAL which is to connect 
Amsterdam with the Rhine is making much more 
rapid progress, and its completion is promised by 
the year 1891, which will be about seven years later 
than was originally hoped for. The new locks at 


the Ymuiden end of the North Sea Canal are also in 
progress, and their completion is anxiously looked 
forward to at Amsterdam. A steamer which the 
Netherlands American Co., plying between Holland 
and New York, has lately added to its fleet, being 
too long for the existing lock at Ymuiden, had to 
be admitted into the canal a short time ago, accord- 
ing to Industries, by waiting for the moment at 
which the flowing tide and the water of the canal 
became level, which is an experiment not unattended 
with risk. 


RAILWAYS. 
EAST OF CHICACO.—Existing Roads- 


Kinderhook & Hudson.—Contracts for the grading 
and masonry on this road have been let to Cameron & 


Clark. The road isto run from Kinderhook to Hudson, 
N. Y., a distance uf 16 miles. E. G. Ferris, of Hudson, 
is Chief Engineer. 


Ithaca, Auburn & Western.—This New York road 
which runs from Freeville to Auburn, N, Y., 37.72 miles, 
has been sold to E.M. BARNEs and others of New 
York for $167,000. It is announced that the road will be 
extended from Freeville to Ithaca. The road is leased 
by the Southern Central R, R, Co. 

Canada & St. Louis.—It is stated that this road, 
which was recently sold to persons supposed to repre- 
sent the Chicago & West Michigan system will be ex- 
tended westward to La Crosse, Stark county, Ind. 

Central New England & Western.—The Connecti- 
cut Railroad Commissioners have approved the location 
of the propos: d branch of the Hartford & Connecticut 
Western R. R. from Tariffville, Ct., to Springfield, Mass. 

Western Maryland.—At a recent] meeting of the 
stockholders the agreement with the Western Maryland 
Tidewater R, R, Co., for the leasing of that line was ap- 
proved. The agreement with the eastern extension of 
the Baltimore & Harrisburg Ry. Co.,for building the 
line from Porter’s Station to York, Pa., was ratified. 
The stockholders also approved the lease of the western 
extension of the B. & H., from Ortanna to Highfield. It 


* is stated that work will be pushed on both the Tidewater 


and B. & H. extensions. 

Concord .—Trackiaying has commenced on the Sun- 
cook Valley extension from Pittsfield, N. H.,to Alton 
bay, 15 miles. The line is graded from Pittsfield to Barn- 
stead, 4.5 miles, and surveys are in progress from Barn- 
stead to Alton bay, 

Flint & Pere Marquette.—The Port Huron & North- 
western K. RK. has been changed to standard gauge from 
East Saginaw to Yale, Mich., 66 miles, and the road will 
be completed into Port Huron in October. 

Cincinnati, Washington & Baltimore.—The sale 
of this road to the crediters under the new pian of reor- 
ganization has been postponed to Sept, 16, 

Grand Trunk,—The surveys for the extension of the 
Haliburton branch to Mattawa, Ont., 110 miles, has 
been completed. A very favorable hne is said to have 
been secured. The route is through a fine pine and 
hard-wood timber district. 

Baltimore & Ohio.—The survey of the line from 
Gaithersburg to Seneca, Md., has been completed and 
is now being extended through Virginia to a connection 
with the Virginia Midland Ry, at Herndon Station. 

Fort Street Union Depot Co.—This company has 
been incorporated in Michigan to build a union depot 
at Detroit to be used by various railways entering the 
city. The depot, which will cost $500,000, is to be. built 
within a short distance of the City Hail, and the trains 
will run into the city over an iron viaduct. 

Pennsylvania. — The report is again in circulation 
that this company will build an extension trom Toledo, 
O., to Detroit, Mich., and that the new union station to 
be built will afford termina! facilities. 

Toledo, Ann Arbor & North Michigan,—It is stated 
that the negotiations for the purchase of the Toledo, 
Saginaw & Mackinaw R.R., completed last year from 
Durand to East Saginaw, Mich., 20.2 miles, have been 
completed. The road has been operated by the Toledo, 
Ann Arbor & North Michigan R. R. Co., for the con- 
struction company since its completion. It is the in- 
tention to complete the line from East Saginaw to 
Oaatka Beach, 2) miles north. 

Ottawa & Gatineau Valley.—H, J. Beemer, the con- 
tractor, has commenced work on the first 10-mile sec- 
tion between Hull, Ont., and Gillmour’s Mills. Suffi- 
cient rails are on band to lay this section, which must 
be completed before Jan. 1, 1890, in order to preserve 
the charter of the company. 

Ligonier Valley.—Surveys are reported in progress 
for an extension of this Pennsylvania road from Ligo- 
nier to Waterford, Pa. 

Vaudreuil & Prescott,—Twenty-seven bids were re- 
ceived for building this road which is to run from 
Vaudreuil Station, P, Q., to Ottawa, Ont., 86 miles. 
Charlebois & Foster, of Montreal, P. Q., and Doran & 
Herbert, of Valieyfield, Ont., were awarded the con- 
tracts About 20 miles of the road will be built this fall. 
J. M. SHANLY, of Montreal, is Chief Engineeer. 

Columbus, Hocking Valley & Toledo,—The com- 
mittee appointed to look into the financial condition of 


this company report that the condition, earnings, and 
future prospects of the company are such as to render 
a default wholly unnecessary, 


Central R. R. of New Jersey.—A correspondent 
writes us that the Phillipsburg & South Easton R. R. is 
intended to form a direct connection between the tracks 
of the Central Kk. R. of New Jersey, at Easton, Pa., and 
the tracks of the Belvidere, Delaware R. R., at Phillips- 
burg, N. J., by a bridge and the approach thereto, The 
work is now under contract, and will be pushed to com- 
pletion. 

Maine Centrai,—The line from Fabyan’s to Scott's, 
N. H., 17.55 miles bas been completed. 

Confluence & Oakiand.—This road has been graded 
from Confluence, Pa., to within 2 miles of Friendsville, 
Md,, and tracklaying is now in progress, J. BAYARD 
HENRY, 742 Drexel Building, Philadelphia, is President. 

Canada & St, Lowis.—Wa. K. AKERMAN, of Battle 
Creek, Mich,, bas been appointed agentfor the pur- 
chasers of this road. 


Projects and Surveys. 

fneida, Oneonta &£ New York.—This company has 
completed its organization by filing articles of incorpo 
ration in New York, and electing the following officers : 
J. W, WARNER, Oneida, N. Y., President; M, L. Keyes, 
of Oneonta, N. Y., and Jomn A. WARD, of Morris, N. Y., 
Vice-Presidents; W. A. E, TOMPKINS, Secretary,and D. F. 
WILBER, Treasurer; both otf Oneonta, The road is pro- 
jected to run from Oneida to Oneonta, N. Y., 75 miles, 
The capital stock is $650,000 of which 10 per cent has been 
subscribed by the towns along the route, 

Cleveland & Mahoning Valley.—This railway com- 
pany has been incorporated in Ohio., 

New York, Fort Wayne & Chicago.—Tte surveys 
for this proposed road are reported in progress, The 
road is projected to run from Fort Wayne, Ind., to 
Chicago, lll., a distance of 134 miles. Jonn Leg, of 
Crawfordsville, Ind,, is President. 


4 SOUTHERN-—Existing Roads. 


Louisville Southern.—JOHN MacLeop, of Louisville 
Ky., Chief Engineer, sends us the following informa- 
tion concerning the Lexington extension, 

This line. which rnns from Lawrenceburg, via Ver- 
sailles, to Lexington, Ky, a disturce of 24 miles, has 
been completed and will be opened for traffic Sept. 1, 
1889. The road runs through a fine agricuitural coun- 
try. The maximum grade was 66 ft. per mile an. the 
maximum curve 6°. There were two important bridges, 
one a cantilever acro=s the Kentucky river 1.658 ft. long, 
inciuding approaches, with a center span of 56 ft., and 
the other a steel viaduct over Cedar Brook, 7vo ft. tong 
and 118 ft. high. The work was in charge of Chi. f En- 
gineer MACLEOD 


A correspondent has also sent us the following data 
eoncerning the Richmond, Nichoiasville, Irvine & Beat- 
tyville R. R. 


The entire contract on divisions 2 and 3 of this road 
being 57 miles ana extending from Richmond to Beat- 
tyvilie, has been let to D. Shanahan & Co., of Louisville 
Ky. This firm now has the contract for buil ‘ing the 
whole line as far as disposed of, atotal of 81 miles. The 
division from Nicholasville to Versailles yet r-mains to 
be put under contrat, but this division will not be 
commenced for some time. The line f:om Richmond to 
Nicholasville is vow nearing completion. It is proba- 
ble that Shanahan & Co. will sublet a large portion of 
the work. 


Monongahela River. Work is being pushed on this 
road from Fairmont to Clarksburg, W. V1., 35 miles 
and the contract bas been let for the line from Braxton 
to Weston 42 miles, to Stanley & Olds, of Ohio. The 
narrow guage roa‘ from Clarksburg to Weston is being 
widened to standard guage. The large bridge across 
the river about 3 miles above Fairmont is «ompleted* 
and the trackiaying to a point 6 miles above Fuirmont 
will be completed in abouta week. J. N. Campen, of 
Parkersburg, W. Va.. is President. 

Norfolk & Western. —The Clinch Valley division bas 
been completed to Richlands, 21 miles west of Tazewell 
Court House, and will be opened for traffic in about one 
month. Fort-two miles of this division are now com- 
pleted and it isex pected to have the entire line completed 
to a connection with the Louisville & Nashville system in 
about a year.——The contract for building the 2-mile 
belt line at Radford, Va., have been let to Geo, T, Mills, 
of that place, 

Georgia Southern & Florida.—Work on the railway 
dock at Palatka, Fla., is progressing rapidly. It already 
extends 1,100 ft. out into the river and 200 ft. remain to 
be built. Von Eberstein, Couper & Co., have the con- 
tract. 

West Virginia Central.—Work has been commenced 
on the extension from Bayard to Moorfield, W. Va., 
distance of 50 miles. The road is to be completed by Jan. 
1, 1890. 

South Atlantic & Ohio,— About 1,200 men are now at 
work on this road near Estiliville, Va. The road i« pro- 
jected to run from Clinch river to Big Stone Gap, Va. 

Eutawville.—The grading between the Santee river 
and Sumter, S. C., is nearly completed, only a few small 
trestles remaining to be built. A large torce of men are 
now at work on the trestle at the Pocotaligo swamp. The 
embankments have been completed and the work of 
driving the piles is being pushed. The machine shops of 
the road will be located at Sumter, H.T. Peake, of 
Vances, 8. C., is Chief Engineer. 
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Cape Fear & Yadkin Valley.—Trackiaying on this 
road has reached a point near Point Caswell, N.C. 

Knoaville, Cumberland Gap & Louisville,—This 
road has been completed f:om Knoxville,Tenn., to a con- 
nection with the Louisville & Nashville R. R, at the 
Cumberland Gap tunnel and has been opened for traffic, 

Charleston, Cincinnati & Chicago,—The contract 
for building the division between Marion, N. C., and 
Minneapolis, Va., has been let to McDonaid, Shea & Co., 
of Memphis, Tenn. 

Empire & Dublin.—Grading on this road has reached 
Limestone Church, 6 miles east of Hawkinsville, Ga., 
and tracklaying from Ewpire to Hawkinsville has been 
commenced. Trains will be running to Limestone ina 
few days, and it is expected to have the line in opera- 
tion to Hartford, Ga., by Oct. 1. ‘the road is being laid 
with 56-ib. steel rails, 


Projects and Surveys. 
Murfreesboro, — B. B. WINnBORNE, of Murfreesboro, 
N. C., President, sends us the following: 


The road is projected to run from Murfreesboro to Con- 
way, N.C.,7 miles. The route is through a level country 
with few streams of any size. About $25,000 local aid has 
been obtained by township subscription and a consider- 
able amount of other capita! from private supscriptions. 
Negotiations are now 1n progress for the construction of 
the road. Ihe company was incorporated in 1887, 


Yadkin.—Stanly county has voted $100,000 in aid of 
this North Carolina road, A. H. Boypen, of Salisbury, 
N, C., is Secretary. 

Georgia. —The bills to incorporate the Thomasville & 
Suburban, and the Augusta & Western railway compan- 
1e3 have passed the Georgia Legislature. 

Memphis & Raleigh,—It is announced that work will 
commence at once on tbis Tennessee railway. The road 
is projected to run from Memphis to Raleigh, Tenn. It 
will be laid with 56-lb. stee) railand fitted out with ele- 
vated road equipments, AARON D. ALLEN, of Memphis, 
is interested, 

Bowling Green & Northern, — 1t is stated that ar- 
rangements have been made whereby the early construc- 
tion of this road is assured, It is expected that the line 
will be in operation by Jan. 1, 1890. The road is projected 
to run from Litchfield to Bowling Green,Ky., 40 miles, 
and from Scottville, to Bowling Green, Ky., 25 miles. 
W. H. Crop, of Bowling Green, is Secretary. 

Turtle River.—This company, which is applying to 
the Georgia Legislature for a charter, proposes to build 
a railway from Brunswick, Ga., to the new docks of the 
East Tennessee, Virginia & Georgia R, R., a distance of 
about 5 miles. 

NORTHWEST.—Existing Roads. 


Sioux City & Northern,—Josern E. TURNER, of 
Sioux City, la., has furnished us the following infor- 
mation concerning this enterprise : 

Tbe road is to run from Merrill, Ia., to Palisades, Dak., 
a distance of 80 miles. The excavation and embank- 
ment will average about 17,000 cu, yds. per mile; maxi- 
mum grade , per’cent,and maximum curve 3°. The 
route is through a fine agricultural country. The right 
of way bas been nearly all secured. E, P. Reynolds & 
Co., of Sioux City, la., have the contract for grading 
and bridging the road. About 750 hands are now at 
work on the road, and nearly one-third of the gradin 
is completed, Tracklaying w.il commence about Oct, 1, 
and the road be completed by the end of the year. 

Port Arthur, Duluth & Western,—The contractors, 
James Conmee and Geo, H. Middleton, have arrived at 
Port Arthur and are making arrangements to commence 
work immediately. About 40 miles of the road will be 
built this season, The line as surveyed runs from Port 
Arthur, Ont,, to a connection with the Duluth & Tron 
Range R. R., a distance of & miles. The Dominion Par- 
Nament has granted a subsidy of $3,200 per mile, and 
this has been suppiemented by a subsidy of $3.000 per 
mile from the Provincial Government. A bonus ot 
$75,000 has also been raised by the towns through which 
the road is to run. 

Abbotsford & Northeastern. — About 400 men are 
now at work on the grade between Abbottsford and 
Biack Creek Falls, Wis., 15 miles. It is expected that 
this portion of the road will be completed by Oct, 15° 
LiInTON WILLIAMS, of Black Creek Falls, is Chief En- 
gineer. 

Waukegan & Southwestern.—Construction is re- 
ported in progress on this road, which is to run from 
Waukegan to Spaulding, Ill,, 36 miles, E. P. Reynolds & 
Co, are the contractors, 

Pacific Short Line,—Surveyors are at work making 
the final location for the second division from Plainview, 
Neb., westward. Itis stated that construction will com- 
mence as soon as the line is definitely decided on, 


Sault Ste. Marie & Southwestern.—Stee) rail is now 
being received for the extension from Osseo to Mondovi, 
Wis., 2 miles. It is thought that the road will be com- 
pleted to the Mississippi river this season. 

Chicago & Northwestern.—The contract for building 
the line from Montrose to North,Evanstone, Ill, 7% 
miles, has been let to Kimbalt & McNamara, of Sioux 
City, Ia. 

Chicago, Milwaukee & St, Paul,—Press dispatches 
from Chamberlain, Dak., state that engineers are now at 
work making the surveys for the extension of this road 
from that place across the Sioux Reservation to Rapid 
City, Dak. The extension would be about 200 miles long. 


Canadian Pacific—Ground was broken on the Qu’ 
Appelie, Long Lake & Saskatchewan R. R., August 17. 
The road will run from Long Lake, “an., northwest to 
Prince Albert. 

St. Louis & Chicago.—The agreement of the bond- 
holders for the reorganization of this company has been 
made public. It provides for the issue of $600,000 first 
mortgage 5 per cent. bonds to take up $500,000 old first 
mortgage bonds and pay off coupons. The capital stock 
will consist of $1,300,000 preferred stock and $1,500,000 
common stock, The consolidated bonds will be given 
parin both common and preferred stock, and the bal- 
ance will be devoted to the purposes of the new com- 
pany. 

Burlington & Missouri River.—Trackiaying has 
been completed 50 miles north from Alliance, Neb., to 
the 700 ft. tunnel through Pine Ridge. Work is pro- 
gressing on the tunnel, and beyond the grading is nearly 
completed. As soon as the tunnel is completed, track- 
laying will begin at the rate of 2 miles per day, and it 
is expected to have the 120 miles yet remaining to be 
completed, in operation by the end of November. 


Northern factjic.—A press dispatch from Pierre, 
Dak., states that an agent addressed a large meeting of 
citizens recently on the proposition to extend this road 
from Oaks, Dak,, via Aberdeen, to Pierre. The proposed 
road is called the Aberdeen, Black Hills & Pacific R. R, 


Projects and Surveys. 

Duluth, Crookston & Northern.—The contract for 
grading this road from Crookston, Minn., southeast to 
Fertile, Minn., a distance of 23 miles, 1s reported let, E. 
W. Lewis, of Fertile, is Chief Engineer. 

Oconto & Southwestern,—It is reported that the 
contract for building this Wisconsin road has been let to 
McIntosh Bros. & Co, The roed is projected to run from 
Oconto to Stiles, Wis., about 14 miles. O. A. ELLs, of 
Oconto, Wizs., is President. 

Waverly & Northern.—Organized in Iowa to build’a 
line of railway from Waverly, la., south to Cedar Rapids 
and north to the State line. It is thought that the;road 
will be operated by either the Chicago, St. Paul & Kansas 
City or the Chicago, Milwaukee & St, Paul railway com- 
panies. 

North St. Paul,—Incorporated in Minnesota to build 
a line of railway from St. Paul northeast through North 
St. Paul toa point on the Minneapolis, St. Paul & Sault 
Ste. Marie R. R., near White Bear Lake and to such 
other points on the shore of White Bear Lake as may 
hereafter be decided upon. Among the incorpourators 
are: JAMES W. JoneEs, of St. Paul, and SaAmMuEL R. 
MURRAY, of North St. Paul. 

Kort Wayne, Wilmington & Western, — Incorpo- 
rated in Lilinois to build a railway from a point in Will 
county to the Indiana State line near Goodnow. Among 
the incorporators are: EDWARD ALLEN and M., M. 
STEWART, both of Wilmington, Ill. 

Paris & Chicago.—A press report states that a survey 
is in progress for a road to run from Paris, Lil., to Chi« 
cago, Lil, 


SOU THWEST.—Existing Roads. 


San Antonio & Aransas Pass.—The line from 
Shiner to Luling, Tex.. 394 miles, has been completed 
ard will be put in operation in afew days. Grading is 
in progress between Luling and Lockhart, 16 miles. 

Denison Rapid Transit.—Tracklaying will soon 
commence on this 6 mile belt line around the city of 
Denison Tex. The grading and bridging is finished 
and the rails are on the ground. 

Arkansas & Louisiana.—The control of this road, 
which has been in the hands of a receiver since Dec. 7, 
1887, was assumed by the company Aug. 26. 

New Orleans, Fort Jackson & Grand Isle.—About 
30 miles of this road has been graded and work is being 
pushed. Fifty carloads of rails ure on hand and track- 
laying will begin at once and the road be completed to 
the Socola canal this season. 

Fort Worth & Rio Grande,—aA press dispatch states 
that 16 miles of track have been laid from Granbury, 
Tex., south and that the road will be completed to Ste- 
phenville, by Sept. 1. 

Kansas City, Wyandotte, & Northwestern.—Kilpat- 
trick Bros. & Collins, who have the contract for build- 
ing the Kansas City & Beatrice R. R. are pushing work 
and it is st .ted that the road will be completed by Sept. 
15. A large force of men are relaying the rails on the 
Carbondale Branch and improving the roadbed. A re- 
port is in circulation that the Carbondale branch will 
be extended south through Kansas and Indian Ter- 
mitory. 

Burlington & Missouri River.—It is stated that 
this company is considering building an extension 
from St. Francis, Kan., to Colorado Springs, Colo. a 
distance of about 200 miles, with a branch to Pueblo, 
Colo. The surveys have been completed and it is ex- 
pected to have the line in operation by next spring. 

East Louisiana.—The engineers of thiscompany are 
making surveys forthe proposed extension from Coy- 
ginton to Franklin , La. 


Projects and Surveys. 
Alewandria, Tyler &£ Northwestern.—Incorporated 


in Texas to build a line of railway from a point on the 
Sabine river in Sabine county to a point on the Fort 
Worth & Denver Ry. in Wise county. Among the incor. 
porators are J. P, Doueias, J. H. Brown, A, L, CLark, 
and H. H. Rowvanp, of Rush county. 

Arkansas & Gulf.—We have received the following 
information concerning this road from WM. Bonner, of 
Arkansas City, Ark.: 

The route of the road, which wil! be 270 miles in length, 
has not yet been decided upon, Surveys will commence 
about Sept.1. Negotiations are now in progress for the 
right-of-way and other lecal aid. The principal business 
ot the road will be imeco cton, lumber, and a genera 
freight and passenge: ..uffic. W. RK. BERGHOLY, of 15 
Courtiandt St., New York is President, 

ROCKY MT. AND PACIFIC.—Existing Roads. 

Northern Pacific.- Surveys are in progress for an ex- 
tension of the Cascade & Norhern K. R, from Palmer, 
W. T., up Cedar river to the Kirk coal mines and the 
Denny iron mi es, Three miles of the new road are now 
under construction and two miles more are under con- 
tract, The extension to the Denny iron mines is about is 
miles long.—— Grading is completed on the Gallatin- Butte 
branch and tracklaying is being rapidiy pushed,—-~— a 
large brick passenger station will be built at Spokane 
Falis to replace the wooden structure destroyed in the 
recent fire, 

Union Pacific.—Pians are reported completed for a 
road to run from the main line of the Oregon Snort Line 
Rk. R. at Market Lake, via Snakebrick Valley, to Jack- 
son’s lake and the upper geyser in Yellowstone Park. 
Construction will commence at once, and the road ve 
completed by Dec. 1. 

Denver & Rio Grande,—The Rio Grande Junction 
Rk. RK. Co. has been incorporated in the interest of this 
company to build a line of railway from Rifle creek to 
Grand Junction, 64 miles.——The contract for building 
the railway from Manitou to the summit of Pike’s Peak, 
934 miles, has been let to Lintley Bros.— [he short cut 
from Denver to Leadville.£Col., will follow the South 
Platte River from Denver for more than one-haif of the 
distance and then run south to a connection with the oid 
line at Salida.——Surveyors are reported at work on the 
line from Mount Vista to Villa Grove, Col. 

Oregon & Washington Territory.—Seven miles of 
track have been laid on the extension from Walla Walla 
to Waitsburg, W. T., and grading is completed for some 
distance further, 

Seattle, Lake Shore & Eastern,—Smith & Burns have 
completed their 10-mile grading contract of the Snoqua- 
Imie branch of this road and tracklaying is nearly com- 
pleted, On Sept. 1, trains will commence to run to 
South Bend, W. T., which will forsome time be the east- 
ern terminus of the road.——The citizens of Davenport, 
W. T., have promised to grade tLe extension of the 
Spokane branch to that city, 5 mules, if the company 
would lay the track, 

Astoria & South Coast.—Two surveying parties are 
now in the field locating the line ot this Oregon road. 
Our party has located the line from Seaside junction to 
the summit of Lewis and Clark rivers, 12 miles, The 
other party has completed the location from the summit 
down the Nehalem river to Jewell, 13 miles, and is now 
working on toward the Willamette valley. The will 
be a tunnel 900-ft, long at the summit of the Lewis and 
Clarke river. Contracts have been let as follows, by the 
Pacitic Construction Co,: to W. F. Parker, for the grad- 
ing from Seaside 744 miles up the Lewis & Clark river ; to 
H. Lefevre, for clearing and grubbing the same dis- 
tance, at the rate of $1,000 per mile; to Charles H. Ewing, 
for the grading from the Ocean house to Grimes’s hotel, 
to be completed Oct. 8; to Hoffman & Bates, for the 
trestle across the Nekanikum river and the bridge across 
the entrance to the lake, The contract for cross-ties bas 
been let to L. Michaels. 

Rio Grand Western,—The standard gauge line be- 
tween Ogden, Utah, and Salt Lake, is nearly completed 
and will be operated with standard gauge trains next 
month. The company has recently given an order fora 
large amount of steel rails and rolling stock, a notice of 
which will be found in our Manufacturing and Technical 
columns. 

Oregonian,—At a meeting of the stockholders, re- 
cently heid at Dundee, Scotland, the sale of this road 
to C, P. HunTENGTON for $900,000 was approved, 


Projects and Surveys. 


Golden & Denver,—EDWARD L. BERTHOND, of Gold- 
en, Col,, Chief Engineer, sends us the following informa- 
tion concerning this enterprise : 

The road is projected to run from Denver to Golden 
Col., 12% miles, ‘The line was located in 1887, The route 
is through an open prairie country; maximum grade 74 
ft. per mile and maximum curve 6°. It is expected that 
the road will do a large business in coal, stone, farm 
produce, and general merchandise. About one-third ot 
= ane way has been obtained. Joan C. HODGE is 

n 

Aspen-Ashcroft.—This is the new name of the Pitkin 
County R. R, Co, incorporated last July. The road is to 
run from Aspen, Col., to Ashcroft, with a branch north- 
easterly to Hunter Park, a distance of about 13 miles, 


San Francisco, Tamalpais & Bolinas.—Incorpor- 
ated in California to build a railway fom Sansalito, Cal., 
to the base of Mount Tamalpais, with a branch from 
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Sansalito to Bolinas bay. Among the incorporators are 
H. L. CoLeMAN, THOS, Brows, and F, P. Bacon. 


RAPID TRANSIT. [ | 
tr 


Cable Railways.— Washington, D. C.—A contract fo 
building a cable railway bas been let to E. Saxton, of 
Kansas City. 

Seattle, W. T.—The North Seattle Cable Ry, Co. has 
been incorporated by J. M. THompson, J. C. HAINES, 
R, H. Denny, and others. Capital stock, $300,000. 


Dummy Lines. -- Augusta, Ga,— The Richmond 
County elt Line Co, will build a line 10 miles long. 

Ashville, Ala,—The Ashville & Wmtney Ry. Co. will 
build a bridge across the Ganoe river, and extend the 
line to Greensport, 


Ammonia M>tor. — Ropert Maxwett, of New 
Orleans, is negotiating with the Detruit City Ry. Co., of 
Detroit, Mich., for permission to try its motors on the 
Detroit lines. 


Street Railways —Pittsburg, Pa.—The Braddock & 
Homvestead Street Ry, Co. has been incorporated by B, F. 
Karrerty and A. A Gerry, of Pittsburg; R. L, HEeN- 
DERSON, and ©, R, SEWELL, of Allegheny, and W, F, Mc- 
Cook, of Swissvale. Capital stock, $20.00. The line 
will be two miles long. 

Brunswick, Gu —The street railway company has ap- 
plied for a location on new streets for a length of one 
mile, 

Gadsden, Ala,—The Alabama Street Ry, Co. has teen 
incorporated by O. CHRIsToPpHER, J. 8S. STEWART and 
T. W. GILMORE, to build a line to Attalla, Capital stock, 
$25,000. 

Electric Railways.— Brunswick, Me,—The Bruns- 
wick Electric Ry, Co, bas elected the following officers. 
President, WESTON THOMPSON ; Secretary, F. H. WiLson, 
Capital stock, $25,000. The road willibe in operation in 
Octover. 

Boston, Mass,—The West End Ry. Co, has received 
permission from the Railroad Commissitners to add 
$4,000,000 to its capital stock. 

Mount Vernon, N. Y.—A petition for a franchise for 
an electric railway to run between Yonkers, Mount 
Vernon, and New Rochelle has been been presented to 
the Mount Vernon Board of Trustees. 

Buffalo, N. ¥.—The Buffalo Street Ry. Co. is thinking 
of running electric cars on Main St. 

Asheville, N. C.—Tbe Asheville & Suburban Street 
Ry. Co. wiil build an electric line. 

Columbus, O.—The Rapid Transit Street Ry. Co. has 
been incorporated by W. H,. Fisa, C. S. McKer, Dr. P. E, 
Buiesca, I. N, HANSBROUGH, and J, A. KREMER. Capital 
stock, $25,000. The line will be operated by electricity. 

Winona, Minn.—The petition of the Winona City Ry- 
Co, to operate its line by electricity has been rejected. 

Sioux Falls, So, Dak,—The South Dakota Electric 
Ry. Co, bas been organized to build a line seven miles 
long to Eust Sioux Falls, Capital stock, $100,000, Presi- 
dent, W. R, Ktnspury: Secretary, W, 8, WILLIVER. 

Topeka, Kan,.—The Topeka City Ry. Co. has been 
granted power to operate its lines by electricity, using 
storage batteries or overhead wires, 

Salt Lake City, Utah,— The electric railway was 
opened with some ceremony on Aug. 16. 

Denver, Col.—A franchise for an eleciric road on Ash- 
land Ave, has been granted to the Highlands Street Ry. 
Co. President, H.G. Wourr: Secretary, 8S. H. BAKER; 
Superintendent, J. 8. Perky. The company now oper- 
ates 444 miles. 


HICHWAYS. 


Texas Roads.—The Court of County Commissioners, 
at Austin, Tex., has been petitioned to issue bonds for 
$25,000 for the improvement of the couuty roads. 


Gravel Roads.—A contract for 30 miles of gravel 
toad in Alabama has been awarded to David Peters, of 
Greencastle, Ind., at $100,000 for the road and culverts, 

Washing’ on, D. C.—A broad, well built roadway, or 
“national avenue” is to be built between Washington 
and Mount Verron, and surveys are now being made. 


New Jersey Roads.—The Union County Board of 
Freeholder-, at E izabeth, N. J., on Aug. 27 awarded the 
contracts for building the four county roads. Te con- 
tract fur St. George Ave., from E!izab-th to Bahway. 
was given to B. M. & J. F. Shanley, of Newark, their bid 
being $43,000. The Morris turnpike, from Elizabeth 
threugh Union Township to Springfield, went to Bar- 
nard Mahon, of New York, his bid b2ing $55.000. Mthon 
als» got the contract for bui'ding the road from Eliz:- 
beth to Pi«infield, passing through Roselle, Oranford, 
Westfield an1 Fanwoo:l, his bid beiag $22,194. H. G. 
Wood, of New York, was awarded the contract for the 
cross county road from Fanwood Township to the 
Westfield ling. His bid was $17,000. The total cost of 
tne improvements w ll b> near! v $150,000, to pay which 
4% per cent. bonds to that amount’, to run 9 years,have 
been issued by the county. Toe work must be fin.saed 
1a two years. 


CONTRACTING. 
Coffar Dan —Tas coarrast for building the coffer. 


warded to Holmes & Wilk, of Nashville, Tenn., at $10. 


310, 


Gas Well.—The Mattoon Gas Co., of Mattoon, [nd,, has 
awarded the contract for drilling a well to H. W. Carter, 
of Bradford, Pa. His bid was $7,000 for 2,000 ft., or $9,- 
600 for 3,000 ft. 


Jetty Work.—D. V. Howell, of Georgetown, 8, C., has 
a contract for work on the jetties, and is purchasing 
scows, derricks, etc, 


Shore Protection.—At a recent meeting of property 
owners at Long Branch. N. J., to discuss means for pro- 
tecting the Ocean Ave. bluff, it was decided to appoint a 
special committee to select a plan and to raise money for 
the erection of a continuous bulkhead with jetties 100 ft. 
apart. Messrs. R. Percy Dossins, of Philadeiphi:, Davip 
M. HILDRETH, of the West End Hotel. and Amzi Dopp, 
President of the New York Transfer Co,, were appointed 
the committee. A company will be organized under the 
geveral laws of New Jersey and stock will be sold to in- 
terested property owner, 

Judgments for Form’s Sake.—Judgments for $58.- 
516 have been entered against Comegys & Lewis, con- 
tractors, at No. 15 Cortlandt St., in favor of the follow 
ing creditors:—Shickle, Harrison & Howard Tron Co,, of 
St. Louis, $26,.2%5; Wing & Evans, $15.635; Coffin & Stan- 
ton, $11.95; Thomson-Hoenston Electric Co,, $3,128 
Pennsylvania Tron Co., $1,168. Execution was issued to 
the Sheriff, but it is said there was nothing attachable 
tolevy upon, Messrs, Comegys & Lewis have been in 
business about 10 years, principally as water-works con- 
tractors. Mr, Lewis is at present in Chili, where the firm 
about a year ago obtained a government contract to ex- 
tend the railroad system for, it is said, $17,000,090. The 
North & South American Construction Co. was formed 
to carry out the contract. In explanation of the judg- 
ments, the representative of the firm said that thev were 
taken with a view of settling up the partnership of Com- 
egys & Lewis. The firm would be dissolved and Mr. 
Comegys would continue the water-works business on 
hisown account, The dissolution was mutually agreed 
upon by the two partners. as Mr. Lewis would remain in 
Chili prohably 4 years, and the creditors understood all 
about it.—N. ¥. Herald. 


Ordnance —The following bids were opened at the 
Ordnance Office, War Department, Washington, D.C., 
on Aug. 22, for furnishing the forgings for a 10-in, steel 
rifle. The Midvale Steel Co.,of Philadelphia, offered to 
deliver in 3 months the forgings for the breech mechan- 
ism and other forgings at 36 cts. per lb,, and the hoons at 
30 cts. per ib, The South Bethlehem Tron Works offerea 
to furnish in 4 months the forgings for the breech me- 
chanism at 50 cts. per Ib,, other forgings at 40 cents per 
Ib., and the hoops at 20 cts. per Ib. 


Street Work.— Brooklyn, N, ¥.—Proposals received 
by the Commissioner of City Works for granite binck 
paving in the new ward: East New York Ave., John 
Luck (lowest) $7.73 per lin, ft.; E. J. McKeever (highest) 
$9 97. Sackman St,, John Luck, $7.63: E. J. McKeever, 
$9.14. Hendrix St.. John Luck, $6.53; Charles Hart, $8.90, 
Schenck Ave., Charles Hart, $7.30: E. J. McKeever, 
$8.99, 

Richmond, Va. — The Street Committee has awarded 
contracts for “ spall or rubble” paving to Thomas Rarry, 
at 95i< cts, and 974 cts. per aq, ft. For granite curbing to 
Rennie & McIntosh, at 79 cts. per lin. ft. 

Terre Haute, Ind,—Contracta for street improvement 
have heen awarded to J. E. Voris at $2.35 per lin. ft.. and 
to J. Dailey at 9 cts. and $1.09. > hee 

Topeka, Kan—The Street Committee has recom. 
mended the awarding of contracts as follows: For 
wooden sidewalks, to N. D. Stark and M, P. McCormack 
at 37 and 87% cts, per lin. ft.: and Spalding & Musaac at 
58 cte, Vitrified brick sidewalk, Henry Bennett. at 9 cts 
per sq. ft. Colorado sandstone flagging, P. A. Gill, 24 
cts for 2-in., 9 cts. for 3-in.. 3t cts. for 4-in., 40 cts. for 5- 
in., 530 cts. for 6-in., 65 cts, for 8-in, 


Sewers,— Buffelo, N. ¥.—The City Engineer has heen 
directed to advertise for psoporala for the construction 
of several sewers: 10, 12, 15 and 18 in. tile, 80, 36 and #-in. 
briek. 

Battimore. Md@.—The following proposals have been re- 
ceived yeaterday for furnishing materials to he used in the 
construction of the Eager St. sewer. Stone: John Curley. 
No. 1, $229 ner cu, yd., No. 2, $1.74: John G, Schwind, 
average #179 nercu, yd, Brick«: James R Busey & Son, 
$9 per 1.00 for hand-made, $8.50 for machine made; 
Young 9 Wilson & Co., $8.9 and $8.45; Maryland Brick 
Cn.. 26.50 for machine-made. Portland cement: John J. 
Kelley, $2.78 ner bhi.: S, M. Hamilton & Co., $8: ©. C. 
MeColgan & Co., $2.89 and $254: John Rullock & Son, 
$2.9. Rosendale cement: John J. Kellv, $1 18 ner bbl... 94 
cta. ner bag: S M. Hamilton & Co . $1.% and % cota: ©. C. 
McCnigan & Co., $1.22 ner bhi. Cumberldnd cement: 8. 
M. Hamilton & Co., $1.%5 and $110; Round Ton cement, 
John Ruliock & Son, $1.10 per hae, Sand: Jobn Redding- 
ton. 8 cts. per cu, yd. Sewer blocks: Wr. F. Weller, 
$112 ner 1M: Gill & Johnann, $95. 

Terre Haute, InA.—The folinwing were the proposals 
for the construction of the 13th St. sewer: Patrick Fal- 


dem for look No. 1 in the Oumberiand river bas been « voy, $1.05 per lin, ft.: JobojDailey. $1.00: J. B.2Voris. 


$1.20; Braxton Cox, $1.24. The contract was awarded to 
P. Falvey. 

Little Rock, Ark.—A contract for sewer work in dis- 
trict No. 15 has been awarded by F. J. H. Rickox, City 
Ergineer, to the Arkansas Pump & Pipe Co, at $2,¢%. 

Greensbury, Pa.—The contract for tLe arching of 
Coal Tar run for an outlet for the new sewerage system 
has been let to J, Kuhn & Co., of Johnstown, at a cost of 
$3.64 per lin. ft. The whole cost wiil be about $15,000, 


Irrigation Canals.—The following is a list of the bids 
received by Mr, F, MatHyas, Engineer in Charge, at Og- 
den, Utah, for the first 12 miles of the Bear River canal, 
The work includes 1.528.000 cu yds, of earth, 19,000 cu, 
yds. of loose rock, 220,00 cu. yds. solid rock, 1,200 lin, ft. 
oftunnel, The contract was awarded to Wm. Gariand. 
of Kausas City, 

This part of the work will bring the water out of Bear 
River cafion onto the level bench lund on both sides of 
the river. The whole of it is on the hill-ide sloping 
ltoland2tol. The section of canal is 24 ft. by 10 ft. 
and the velocity of water is 8,3 ft. per sec, he work on 
the level prairie will be let shortly. ‘here will be 2 
main branches, one on each side of Bear river, each to 
carry 1,000 cu. ft. per sec., with a velocity of 25 ft. per 
sec, The cast branch will run as far as Ogden, 3 mites, 
and on the west side the cana! will be 55 miles long. The 
main laterals will aggregate 120 miles in length besides 
the ditches which supply the farms, The company was 
organized under the name of the Bear Lake & River 
Water- Works & Irrigation Co, Mr. Jonn KR. KOTHWELI 








is the originator and president. 
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Bidders ‘ %: @e 
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Biel gg &| mE 
c. jc. $ 2 $ 
Chas. McGarvey, Cheyenne.Wyo | 
Everil, Hey wood & Ruse, Salt Lake 
a ae ae 35) .90 
Miller, Loomis & Gill, Chicago, [il 4L) Qo 4 Su) 12 
Wm. Kenefick, Kansas City .. Liiguclan! arin fs 
F.S. Hammund, Kansas City.. { wa 85)5.50; 8 
S. Lantry & Sons, Strong City, Kan. 15 |35) .98 4.00) 20, 
Wolff & Truax, Duluth, Minn. IL |35) 8) 4.50) 7.50 
McArthur Bros., St. Paul, Minn.... 14 (6/1.10 4.50) 10 
Carlisie & Weittrie, Pueblo. Cul..... 17 |45)1.40.6.00) 12 
Moore & Clough, Denver. Col .......14 4 97 4.50 lo 
A. A. Mullholland, Price,Ctah. Yy'o) Ht) 1.28 6.40 
Wm. Osborn, San Diego, Cal.. ..... 20) [80/1 40 8.00) 
J. A. MeMurtrie, Junction, Utah. . ¥4'*4) 683 74 12 
M. McDonald San Bernardino, Cal.|15 (391.15 6.00) 12, 
Wm, Garland, Kansus City ....... 97o/38, 783 70) lOO 


Sinfford & Co., Denver, Col 2.2... LL |88)1.436.00, LI 
Watson & Burt, Suit Lake City.....1249)50)1.50 5.00 
Bullen & Hendricks, Price, Utah. . 15 (35)1.15 4.50) 25. 


' 
D. Grant & Co., Faribault, Minn! |;. ’ . 
C. Larson & Co.. Helena,’ Mont ¢ /2»/| .90 4.50) 11. 


Horman, McFadden & Cassidy..... 14 |36) .93 3.90) 10.50 
Rosenfeld Const. Co., Pueblo, Cal. .|103¢)25) 824 6.50) 12. 





Corey Bros, & Co.. Ogden, Utah... .)12) 30)" 9) 5.0) 7. 
Jobn Kelso, San Francisco, Cal...... 34 (6511. 106.00) 15. 
Jas. Juhodrew, Colton, Cal. ..... 15 }40)1 0010 


Patri k Creighton, Sun Francisco 34 |M |i 605.00 

Keating Bros. & Co., Pittsburg, Pa. 1334/3) 852.90 

oa Fungeraid & Co., Lincoln, 16 (70/1. 106.00 
eb.. | 


eeceee e 


A, C. MeZean & Co., Butte City... 1194/40) .89.3.50) 


Asphalt Paving.—Indianapolis, Ind.—The follow- 
ing proposals have been received for paving Pennsyl- 
vania St, from Washington St. to Ohio St. Vulcanite 
Paving Co., Rochester, N, Y.: Curbing, per lin. ft., Scts.; 
eurbing around cc rners, $1.02; paving roadway, per lin. 
front ft, on each side, $8.43. 

Booth & Flinn, Pittsburg, Pa.: Curbing, per lin. ft., 63 
ets.; around corners, $1.06; paving roadway, per lin. 
front ft, on each side, $8.30. 

Matt Taylor Paving Co., New York: Curbing with 
stone, per lin, ft., 49 cts.; around corners, 98 cts.; paving 
roadway, per lin. front ft. on each side, $8.16, 

The Western Paving & Supply Co., Chicago: Curbing 
with stone, per lin. ft., 0cts.; paving roadway, per lin. 
front ft. on each side, $6.66: for repairs, where pavement. 
is intentionally cut, per eq. yd., $3. 

The contract was awarded to the Western Paving & 
Supply Co. 

Toronto, OQnt.—The foliowing proposals have been re- 
ceived for asphalt paving on Sherburne 8t,: Warren 
Seharf Ascphalt Co., of New York: 19,0008q. yds. of as- 
phalt at $2.80, $52,284; 11,230 yds. of granite at $3.70, $41,-. 
551; 13,000 lin, ft. of straight curbing at 9 cts., $11,700; 
40 lin. ft, of circular curbing at $1.25, $662; total, $107,- 
007.50. W. F. Donaldson, of St, Catharines: $2.47, $3.94, 
82 cts., $1; total, $112.36030. The latter bid was not in 
accordance with the requirements, and the contract was 
awarded to the Warren- Scharf Asphalt Co. 


Fencing.—The following proposals have been received 
for 2 styles of iron fence round the capitol at Austin, 
Tex,: Van Dorn Iron Werks, Cleveland, 0., $2.45 and 
$1,%. Barbed Wire and Iron Works, Dallas, $4.16 ond 
$3.70. W.H. Firebaugh &Ce,, Austin, $1.% and $2,184. 
Manley Mfg. Co.. Dallas, $2.28 and $1.89. O. K. Harry 
Dallas, $1.87% euch. Maas, Furst & Co., Springfield, O.. 
$2.19 and $1.69. Seward & Co., Indianapolis, $2.70 and 
$2.2. Stewart,& Co., Wichita, Kan., $2-58% and $1.06 
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J. L. Mott Tron Works, New York, $6.80 and £4.75, F. J. 
Smith, Dallas, $4 and $3.75. P. H. Gerhard Hardware 
Co,, Austin, $4.50 and $3, William Burns & Co., Spring- 
field, O., offered to build the entire fence for $5,900 or 
$5,500. The contract has been awarded to Maas, Furst & 
Co., of Springfield, at $1.69 ; it will amount to $7,000, 


PROPOSALS OPEN. 

Bridge.— Iron bridge, 160 ft. long, 16 ft. roadway; 
Pratt truss; substructure of four iron cylinders, 4 ft. di- 
ameter, 2% ft. long. E, M. CoL_e, County Supervisor, 
Memphis, Tenn, Sept. 4. 

City Work.—Regulating; granite block paving on 
concrete; receiving basins. THE COMMISSIONER OF 
PuRBLic Works, 31 Chambers St., New York City. Sept, 4, 

Buildings.—At county farm, THE BoARD oF SUPER- 
visors, King’s County Court House, Brooklyn, N. Y. 
Sept, 5, , 

Street Work.—Grading and brick paving, 4,700 sq. yds, 
R. F, ALLENDER, City Clerk, Martin's Ferry, O. Sept, 5. 

Hydrants.--For 30 street and 50 fire hydrants. THE 
Disrrict COMMISSIONERS, Washington, D.C. Sept. 5, 

Dredging.-About six miles of drainage work. JOHN 
C. Macnass, Chatham, engineer. Jonn Weisn, Clerk 
of Dover Township, Dover Center, Ont. Sept. 5, 

Water-Works.—About 5 miles of mains, with hy- 
drants. etc. J. B, Hickman, mayor, Butler, Mo, Sept. 5, 

Cana!. —-A portion of the Bear river canal ; 1,000,000 cu. 
yds. of earth, 400,000 cu. yds. loose and solid rock. Wm. 
GARLAND, contractor, Bear River Canal Co., Ogden 
Utah. Sept. 10. 

Bulkhead.—Repairing crib bulkhead and dredging, 
between E.17 and E.18 Sts., East river. THr Docks 
COMMISSIONERS. Pier A, North river, New York. Sept. 10. 

Stand-Pipe.—Stand-pipe and tower for new water 
supply system at U.8. post. Capt. A. H. Youna, U. 8. 
A.. Newport, Ky. Sept. 13. 

Bridges.—Wroughtiron truss bridge over West Mi 
ami r'ver; wrought iron girder bridge over Lees creek. 
THE County CoMMISsIONERS, Cincinnati, O, Sept. 14. 

Trestles.—Krecting five 20-ft. spans and seven 20-ft. 
spaus of trestle work. M. D. Rocnk, County Clerk, 
Omaha, Neb, Sept. 14. 

Sewers.—Waring system of sewerage; 12 miles. T. E. 
Kennepy, City Secretary, Denison, Tex. Sept. 16. 

Bridges,—Over Canasauga river at Zant’s ford and 
Upper King’s bridge. J, C. Norton, Dalton, Ga. Sept. 
16, 17. 

Bridge.—Iron bridge, 345 ft.span. J. M. Ropriauvez 
County Judge, Laredo, Tex. Sept. 17. 

Road.—Constructing a macadam road at the National 
Cemetery, Florence, 8. C. J. W.ScuLLY. Quartermaster, 
U.8. A., office of National Cemeteries, Atlanta, Ga. 
Sept. 21. 

Sewerage.—Sewerage and drainage improvements. 
Geo, R. Brincuurst, City Secretary, Houston, Tex. 
Sept, 23. 

Excavation.—About 1,200,000 eu. yds. R. DeLappr, 
Secretary, Central Irrigation District, Maxwell, Cal 
Oct. 1. 


MANUFACTURING AND TECHNICAL. 


Market Prices.—Rails.—New York and the East, $28. 
Pittsburg, $28 to $20at mill, Chicago, $32 for heavy and 
$8 to $35 for light sections. Prospects for good business 
during the winter.——Up to the first of this month the 
sales for 1889 delivery aggregated about a little over 
1,080,000 tons, including only standard rails and only the 
millsin the association. The deliveries, however, up to 
that date had only been about 675,000 tons. This may be 
interpreted to indicate that the mills must have consider- 
able work before them, 

Track Material,—New York: splice bars, 1.85 to 1,90 
cts., delivered; spikes, 1.95 to 2 cts.; bolts, 2.65 to 8 cts. 
Pittsburg: spikes, 2.10 cts., 30 days, It is said teack 
material is likely to go still higher. Chicago: steel splice 
bars, 1.90 cts. to 1,95 ets,; iron splive bars, 1.80 cts., to 
1.85 cts.; spikes, 1.95 cts, to 2 cts.; bolts, square nuts 
2.50 cts, to 2.55 ets.; hexagon, 2.60 cts, to 2.70 cts. 


Railway Track Material and Equipment.—The Rio 
Grande Western Ry. has ordered 30,000 tons of 65-Ib, 
steel rails and 500,000 ties; Servis tie plates will 
be used. The switches will be of the Clarke-Jeffrey 
type of split switch, The orders for equipment 
include 3 locomotives from the Baldwin Locomotive 
Works, of Philadelphia, Pa., and 4 from the New York 
Locomotive Works, of Rome, N. Y.; 30 passenger and 
baggage cars from the St. Charles Car Co,, and 500 
freight cars (150 box, 100 stock, 200 gondola coal, and 50 
flat) of 30 tons capacity, from the Litchfield Car Co., of 
Litchfield, 11, and Wells, French & Co., of Chicago. 

Fire Engine,—The Manchester Locomotive Works, of 
Manchester, N. H., have built a seif-propelling steam 
fire engine for Hartford, Conn, 

Metal Ties.—The Chicago Railway Metal Tie Co., of 
Chicago, has been incorporated by Wa. D. PeTHERICK, 
WM. J, Kenney, and F. NEwron Rice, Capital stock, 
$200,000. 

Dump Cars.—An improvement in the Goodwin dump 
car has been patented, by which the car not only dumps 
its entire load on eitherside, or half the load on each 


side, but also dumps the whole or a part of its load be- 
tween the rails. This latter feature is an advantage fer 
dumping ballast, or discharging coal, ore, etc, The cars 
are built by J. M. Goopwis, Sharpsville, Pa. 


Asphalt Paving.—The Sicilian Asphalt Paving Co., of 
New York, has been incorporated. Capital stock, $25,- 
000. Among its directors are: A, J, Dr?tTENHOEFER, W. 
C, Epoerton, C. 8. CHAMBERLAIN, 8. C. CLAusEN, L. P. 
Meap, Horace B. FREEMAN, HENRY BOLZE, JULIUS 
OUnton, and H, W, ScaMIpT. 


Dyott & Co., 52 Wall St.,. New York, report a favor- 
able outlook for business this fall, as shown by inquiries 
for railway material and equipment from existing lines 
and for export, 


The Ball Fngine Co., of Erie, Pa., reports shipments 
of 16 engines during August, from 25 to 300 H. P. 


An American Compound Locomotive.—The Bald- 
win Locomotive Works have offered to construct for the 
Baltimore & Ohio Railroad Co. a locomotive of the com- 
pound pattern similar in principle to the English locomo- 
tive built for the Pennsylvania Railroad Co, The English 
engine was not a success, it is said, because American 
grade climbing was not considered. Tt is stated that the 
Baltimore & Ohio will probably accept the Baldwin Com- 
pany’s offer and give the engine a test. 


Material Wanted.—Machinery for railway grading, 
scrapers, plows, dump cars. track tools, etc. Holzhouse 
& Schlitz, Clinton 8. C. 

A second-hand hoisting engine in good repair. 
Drawer 51. Hartford, Conn. 

About 150 tons of 30-lb. rails. Standard gauge loco- 
motive and 30 or 40 flat cars. Jas. F. Peters, Ironton, Oe 

Second-hand engine of 10 to 20 H. P. L. 84, World- 
Herald, Omaha, Neb. 

Pumps for oil refinery, 74 miles of-iron pipe, end 3 
tank cars. Kentucky Southern Oil & Gas Co., Lonis- 
ville, Ky. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., are building 11 coke burning engines 
for the Philadelphia Division of the Baltimore & Ohio. 
Some 10-wheeled passenger engines are being built for 
the Chesapeake & Ohio. : 

The Manchester Locomotive Works, of Manchester, 
N. H., have turned out 3 ten-wheel engines for the 
Concord road. : 

The New York Central & Hudson River Ry. has given 
orders for 24 locomotives to the Schenectady Locomotive 
Works, of Schenectady, N. Y.; for 22 engines to the 
New York Locomotive Works, of Rome, N. Y.; and for 
10 engines to the Brooks Locomotive Works, of Dun- 
kirk, N. Y. 

The Houston & Texas Central Ry. will order 11 freight 
engines, to cost not more than $7,500 each. 

The Chicago & Eastern Illinois Ry. has sold several 
of its light engines, and will order new, heavier engines 
to take their places. 


Cars.—The Lafayette Car Works, of Lafayette, Ind., 
are building 100 furniture cars for the Northern Pacific. 

The Terre Haute Car Works, of Terre Haute, Ind, 
have an order for 50 furniture cars forthe Vandalia. 

The Gilbert Car Works, of Troy, N. Y.,are building 
10 motor cars for an electric line. 

The Brownell & Wight Car Co., of St. Louis, is build- 
ing an equipment of grip cars for the Holmes syndicate 
road in Los Angeles, Cal. 

The Cleveland, Akron & Columbus has contracted for 
600 additional tubular-iron cars. 


BRIDCES AND CANALS. 


Bridge Notes.— Allegheny, Pa.— The Jack’s Run 
Bridge Co. has been incorporated by JOHN L. GULLET 
and D, F. Henry, Allegheny : J. H. Dawson, Bellevue; 
8. L. FuLLwoop and L. H. MatrHews, Pittsburg. Cap- 
ital stock, $25,000. 

Wheeling, W, Va.—Mr. Stang, of Lorain, O., has com- 
pleted his work on the foundations for the substructure 
of the Union railway bridge. Mitchel Bros. have a sub- 
contract under Paige, Carey & Co., the contractors, 

Tyrone, Ky.— The Kentucky river bridge of the 
Louisville Southern Ry. has been completed. Oapte 
Joun, McLeop is Chief Engineer. 

Huntsville, Ala.—The contract for a bridge Over 
Flint river has been awarded to the Ohio Bridge Co., of 
Columbus, 0. 

Montgomery, Ala.—The Alabama river bridge will 
be built by the Montgomery, Tuskaloosa & Memphis Ry. 
Co,, the Supreme Court having decided that the issuance 
of bonds by Montgomery and Autauga counties is un- 
constitutional. 

Jeffersonville, Ind.—The town has voted $75,000 
towards the cost of the new bridge. 

Kansas City, Mo.—A bridge is to be built over the 
Missouri river, Address FRANK P. Moore, C. E., 307 
Locust St. 

Kansas City, Kan, —Col. VAN AIKEN has been 
granted a new franchise by which he is required to 
build a railway bridge over the Missouri river in 30 
months, 

Leavenworth, Kan.—The pontoon bridge over the 
Missouri river was opened Aug. 22. The river is about 


1 mile wide, with a sandbar in the middle, over which 
the roadway is built on piles. There is a draw section of 
400 ft, The cost is said to be $18,000, 

Portland, Ore. — The Columbia Bridge Co. has 
been incorporated by M. C. Grorce, WM. A. Bavrz, 
and D. C. McKercuer, to build a bridge over the 
Columbia river, Capital stock, $2,000,000,—The Port- 
land & Puget Sound Ry. Co, will build a bridge over 
the Columbia river near Vancouver. LEE Horrman, 
Emit ADLER, and W. H. KILPATRICK are interested. 

Coteau Landing, Que.— Messrs. Massy, Howard & 
Maze, civil engineers and contractors, of Montreal, have 
obtained a portion of the contract for the construction 
of the bridge of the Canada Atlantic Ry., from Coteau 
Landing to Valleyfield. 

The Schuylkill & Lehigh Valley Ry. Co.is making 
preparations to erect two large bridges, one at Connor, 
to be 1,600 ft. long. and the other at Beckville, to be 
1,300 ft, long. 


New York State Canals.—The following proposals 
for lengthening four locks on the Erie canal, for which 
$315,000 have been appropriated, have been received by 
JAMES SHANAHAN, Superintendent of Public Works, 
Albany, N, Y.: 

Lock No, 23, in Schenectady county: Hughes Bros., 
Syracuse, $31,561.40; Costello, Neagle & Co., Elmira, $32,- 
988; Flood & Riley, Sandy Hill, $33,627.75, Not awarded. 

Lock No. 24, in Schenectady county: Hughes Bros., 
$29,494.75; Costello, Neagle & Co., $30,722.90; Flood & 
Riley, $29.666. Awarded to Hughes Bros. 

Lock No. 25, in Schenectady county: Hughes Bros., 
$33,601.90; Costello, Neagle & Co., $33,267.50. Awarded to 
Costello, Neagle & Co, 

Lock No, 26, in Montgomery county: Hughes Bros., 
$32,591.40; Costello, Neagle & Co., $31,130; W, C. Rogers, 
Jordan, $31,506, Awarded to Costello, Neagle & Co. 


Viaduct.—Austin, Tex,—The contract for construct. 
ing the viaduct over the tracks of the Missouri, Kansas 
& Texas Ry., has been awarded to Wood & Bradburn 
for $24,000, 


' ELECTRICAL. 


Electric Light.—Skowhegan, Me.—The Union Elec- 
tric Light & Power Co. has been incorporated. Presi- 
dent, J. W. Gou.p: Treasurer, F. A, NOLIN, Capital 
stock, $15,000. 

Amherst, Mass,—The Amherst Gas Co. has ordered a 
500-light incandescent plant from the Westinghouse Co, 

Winthrop, Mass,—An electric light company has been 
organized by ELtiorr Woop, A. H. BAILEY, and L. T. 
CARLTON. Capital stock, $10,000. 

Bloomfield, N. J.—The Town Committee, after an ex- 
amination of the approximate estimates of the cost of 
lighting the town with electric lights, are notified that 
it will cost no more than gas, and have readvertised for 
bids for practical use. The Montclair Gas & Water Co., 
which now supplies the gas service, will also compete for 
the electric light service. 

Newark, N. J.—The Newark Electric Light & Power 
Co. has bought out the Newark Schuyler Electric Light 
Co. 

Media, Pa.—A contract for street lighting has been 
awarded to the Media Electric Light Co. 

Franklin, Tenn,—The council has decided to have the 
streets lighted by electricity, and has appointed a com- 
mittee to make contracts. 

Ishpeming, Mich.— An electric light company is 
being organized, 

Peoria, Ill,—The Jenney Electric Light & Power Co, 
has purchased a site for a power station for its improved 
are and ineandescent plant. 

Milwaukee, Wis.—The Edison Electric Illuminating 
Co. has been incorporated by C. F. ILsiey, CHARLES 
Ray, and DAavip M. BENJAMIN. Capital stock, $500,000. 

Mason City, Ia,—A contract for lighting the city with 
arc lights for three years has been let to J. 8, CLARK, 
who has purchased the plant of the Mason City Electric 
Light & Power Co. An incandescent plant for lighting 
buildings, etc., will be put in. 

Spokane Falls, Wash.—The Edison Electric [lumi- 
nating Co. is extending its new street system of wires. 
A plant has been ordered from the New American Elec- 
trical Are Light Co., of New York. 

Barrie, Ont.—The Barrie Electric Light Co. has added 
an incandescent system to its plant at a cost of $20,000, 

Cost of Electric Lighting.—The Montreal Star gives 
the following figures in connection with proposed exten- 
sion of the electric light system. “An arc light of 2,000 
c. p. costs as follows in the places mentioned : 


Perannum. Per night. 


East Liverpool (Ohio)............ wa. eae 24% cts, 
poigdo bs e-aiekell Sash Cvo eit -t0 a0) 1 ai eS 
port RD hyn slate signin tes em J 2Abe 
Hamilton {‘Canada). .............. ... __ eae 
Toronto (Canada) this year 200 lights 
Contracted. .... 0.6... ceveee sees ee 0 Me “ 
SE MEMIIID son a pinng: OS bs cpagsas 80 Se 
SUE cb fees a take cree Pancdees cok 1.46 ea 
Montreal (outside districts)... ..... 164.235 46 “™ 


Incandescent lights in same proportion $22.66, giving 
six incandescent lights to one arc, while it is claimed that 
two incandescent lights would hardly représeyt one gas 
light, which only costs $20 perannum. The corporation 
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s therefore paying equal to $49.32 for an incandescent 
light, a8 against the same volume of light by a gaslamp 
costing $20 perannum. without the necessity of the poles 
in the streets.” 


SEWERACE AND MUNICIPAL. 

Ware. Mass.—The selectmen and town treasurer have 
awarded the sewer loan to Woodbury, Moulton & Stearns, 
of Springfield, at about 334 per cent. a year. 

Drainage.—At Augusta, Ga., a company will probably 
be organized to cut a canal from Beaver dam to Butler's 
creek, about seven miles, for the drainage of 15,000 acres 
of land. The estimated cost is $250,000. 


Street Work.—Rochester, N.Y,—Asphalt block pave- 
ment is being laid on Buckingham and Argyle Sts, by 
contractors Weider & McMahon, This style of paving 
has proved successful at Baltimore. 

Washington, D. C.—The engineer department of the 
District bas determined to use asphalt in making the 
new sidewalks ordered under the compulsory permit sys- 
tem, These sidewalks will be much cheapened by the 
use of the asphalt taken from Pennsylvania Ave. in mak- 
ing them. Under a new process the second-hand asphalt 
composition may be ground over, remixed and made 
good for paving purposes, The large quantities of old 
asphalt which are now being gathered and stored at the 
District yards will be utilized for sidewalk purposes. 


Charlotte, N, C.—It is proposed to issue $90,000 in 


bonds for street improvements. 

Duquoin, Ill,--A stone or macadam paving is to be 
laid on Main St. 

Orange, N, J.—The Sewerage and Drainage Committee 
has not arrived at any decision in regard to the sewage 
disposal. 

Sewers.—Nashua, N, H.—Ata recent meeting of the 
city committee on sewers and drains, it was voted to ask 
the city government to make a funded sewer loan for 
$24,000; to let the big sewer on which the city has already 
spent all this year’s appropriation by contract; to build 
the contemplated sewer on Harbor Ave, and adjoining 
streets, and the small sewers now under way. 

Braddock, Pa.—The finance committee has been 
directed to proceed at once in the matter of securing 
bonds for sewers, they to be 5 per cent. coupon bonds, 
payable in 10, 20, and 30 years. 

Washington, D. C.—The first controller has rendered 
an opinion to the District Commissioners to the effect 
that the appropriation of $5,000 for the preparation of 
plans for sewage disposal is an annual appropriation for 
the fiscal year ended June 30, 1889, and can only be 
applied to the payment of expenses properly incurred 
during that year or to the fulfilment of contracts prop- 
erly made within that year. 

Duquoin, Ill.—A sewer is to be built along Main St. 


Gas Works.—Brooklyn, N. ¥.—The International 
Gas Co,, of New York, has bought the plant of the Union 
Gas Light Co. Samuget YounaG is the new president; M. 
A. Brown, secretary. 

Troy, N. ¥.—The gas companies have been consoli- 
dated. EDwARD MuRPRY, Jr., is president of the com- 
bination, 

Watertown, Dak.—A gas company has been ‘granted 
a franchise. 

San Diego, Cal.—A new gas company has been organ- 
ized, with a capital stock of $750,000. : 

West Duluth, Minn.—The Minnesota Lighting Co., of 
Minneapolis, has made a proposition to put in 3 Sun 
vapor lamps at $23 per light per year. 


WATER-WORKS. 
NEW ENCLAND. 


Portland, Me.—Swan & Barrett,of Portiand, are offer- 
ing 4 per cent. bonds of the Portland Water Co., and 5 
per cent, bonds of the St. Croix Water Co. for sale. 

Bethel, Me.—The subject of constructing works is 
being agitated, and the Village Corporation has ap- 
pointed a committee to investigate and report on their 
probable cost. The members of the committee are: 
E, Foster, A. E, Huck, and R. J. WILEY. 

Poultney, Vt.—Works are to be constructed at once. 
A contract for about 415 tons of cast-iron pipe and 
specials has been awarded to the Warren Foundry and 
Machine Co., of Phillipsburg, N. J. For trenching and 
pipe laying to Adam Miller, of Saratoga, N. Y. About 40 
hydrants and 20 valves will be placed. 

New Bedford, Mass,—The large quantity of water 
used by manufacturers threatened the city’s supply; 
the Water Board has therefore notified them to take im- 
mediate steps to put in conductors to obtain a supply of 
salt water for condensing purposes, 

Concord, Mass.—About 700 ft. of 6-in. pipe will be 
laid. 

Lynn, Mass.—Joun C. HASKELL, Superintendent, has 
sent the following: 

Two new po or reservoirs, with a combined ca- 

ity of 466,000, lis., are os constructed by 


uilding a dam across ny brook in North Saugus, and 
another across. Blood’s swamp brook in Lynn. 


Newton, Mass.—We are indebted to H. N. Hypg, Jr., 

Superintendent, for the following : 
A high service plant wili be commenced this supply 
supply 


but will not be finished until next Me water 
is béing increased by laying SG in covetle cendelt or 


2,000 ft. along the bank of the Charlies river, above the 
present filter basin. 


Maiden, Mass.—A large main is being laid to connect 
the distribution system with the new stand-pipe on 
Waitt's hill. 


Hinsdale, Mass.—G. T. PLUNKETT, Chairman of the 
Water Board, of Hinsdale, has sent the following : 


The contract for constructing the reservoir dam has 
been awarded to Dwyer Bros, Pi will be laid by 
day labor. The reservoir will be ft. above the center, 
33 ft. above the lower end, and 175 ft. above the upper 
end of the village, bave an area of nine acres, and a 
capacity of 33,Q00,000 gails, The supply is to be taken 
from brooks and springs. Estimated cost, $32,000. The 
designing and constructing engineers were D. H. and A. 
B. Tower. Engineer in charge of surveys, W. P. Snow. 
All of Holyoke, Mass, 


Cottage City, Mass,—A gravity system of works is 
projected. Pians are now under consideration, 

Pheniz, R, I.—The Spring Lake reservoir dam, near 
Fiskeville, gave way on Aug. 25. It was built in 1887 to 
store water to supply several towns in the Pawtuxet 
valley, by the Pawtuxet Valley Water Co., and was 925 
ft. long, 1734 ft. high, 8 ft. wide on top, 35 ft. wide at bot- 
tom, and impounded 37,000,000 galls. of water. The reser- 
voir covered an area of l8 acres. Three lives were lost 
and several bridges destroyed. The total loss is estimated 
at $25,000, 

Manchester, Conn. Pipe-laying for the new water 
supply has been completed by the Connecticut Patent 
Water Pipe Co.,of New Haven. Water is taken from 
Fould’s reservoir. The town pays $30 per year for each 
of 3 hydrants, 


MIDDLE. 


Brooklyn, N. ¥.—The Long Island Water Supply Co. 
has passed into the hands of C. E. Staples & Co., bankers, 
who own $225,000 of the $250,000 of stock. The directors 
are: HERBERT FULLER, L. H. Irwin, E. H. TRECARTIN, 
JOHN TRECARTIN, J.8. SHEPARD and Jonn H. BoGart, 

Albany, N. ¥.—Bids will be received by H. E, S1cKEL, 
Secretary Special Water Commission, until Sept. 10, for 
furnishing and delivering the following material : 

Five hundred ard twenty-two tons of 45-in. pipe and 6 
tons of special castings; 812 tons of 42-in. pipe (class A) 
with 37 tons special castings: 981 tons of 42-ip, pipe (class 
B), with 40 tons special castings; 923 tons of 42-in. pipe 
(class C)7 tons special castings; 734 tons of 42-in. pipe 
(class D). 

Syracuse, N, Y.—The hearing of the application of 
the city for the use of Skaneateles lake water was tc have 
been held at Albany on Aug, 29. It is stated that reliable 
statistics demonstrate beyond question that the lake has 
sufficient water for the canals, the city’s supply, and all 
needful purposes. 

Rome, N. Y¥.—Pipe extensions costing $10,000 will be 
made this year, 

Richfield Springs, N. ¥Y.—Two Hyatt filters have 
been put in at a cost of $5,000. 

Trenton, N, J.—A 36-in. supply main is being laid. 

Montclair, N. J.—The Montclair Water Co. is extend- 
ing the water main on Valley road to Upper Montclair. 

Philadelphia, Pa,—The last and largest of the three 
sections of the East Park reservoir is nearly completed. 
It has a capacity of 321,000,000 galls. The total capacity 
of the three sections is €98,000,000 galls. The contract 
price was $374,000. 

Hamburg, Pa.—The Windsor Water Co. has been in- 
corporatei to furnish a water supply. The Hamburg 
Gas & Water Co. was incorporated two years ago, but did 
not construct works. 

Lehighton, Pa.—H, R, Fenr, Mauch Chunk, Pa., sends 
us the following : 

Works are being built by alocal company, Water is 
to be pumped from an artesian well 750 ft. deep to a 
500,000-gall. reservoir. King & Mooney, of Kingston, Pa., 
are the contractors. Superintendent and Engineer, H. 
R, Fear. 

Pine Grove, Pa.—Works'‘are projected, Estimated 
cost, $30,000. 

Royersford and Spring City, Pa.—A combination 
system of works are being constructed, They are to be 
completed in November. Caswell & Moore, of Reading, 
are the contractors for pipe laying: Two artesian wells 
have been sunk. A stand-pipe 150 ft. high is to be 
erected, Estimated cost, $50,000, 

Jenkintown, Pa.—Caswell & Moore, of Reading, Pa., 
have completed their contract for furnishing a 100,000- 
gall, tank. A pressure of 50 lbs. has been obtained. 

Allegheny City, Pa,—The Pittsburg Water Co., Ltd., 
has made a proposition to furnish the city with pure 
water for an annual rental of $50,000, J. E. McCRICKART 
is Secretary. Their plan is to extend the present mains 
to Six Mile island, and construct a large filtering plant. 
The city is also considering the laying of a steel condu't 
to Nine Mile island, at an estimated cost of $15,000,000. 

Washington, D. C,—Sealed proposals will be received 
until Sept. 5 for furnishing 590 fire hydrants and 9 street 


hydrants. The commissioners are: Jonn W. DovGuass, - 


L. G. Hine, and Cuas, W. RayMonpD, 


SOUTH ATLANTIC AND SOUTH CENTRAL. 


Union, 8S, C.—Address W. T. Graham for information 
regarding the projected works, 
Charleston, 8S. C.—The artesian well for increasing the 


. 


city supply has been completed and connected with the 
reservoir. It is 1,945 ft. deep. The contractors were 
Gray & McKenzie, of Chicago, Il). 

Spring Hope, Fla.—lt is reported that works are to 
be constructed, 

Attalla, Ala,—The Alabama Water- Works Co, has been 
incorporated to build works, The incorporators are: 
O, CHRISTOPHER, J, STEWART and T. W. GILMORE, 

Eufaula, Ala.—The Eufaula Water Co's. plant has 
been solid at sheriff's sale to satisfy three judgments, It 
is reported to have been purchased by R. H. WALKER, 
Manager, for $605. 

Nashville, Tenn,.—The City Council has authorized the 
Board of Pubic Works to contract with Henry R, Worth- 
ington, of New York, for a 10,000,000-gal). direct acting 
vertical pumping engine. 

Union City, Tenn.—A company has offered to build 
works, construct a sewerage system and furnish 2 are 
electric lights costing $200,000, if given a contract fora 
number of years at an annual rental of $5,000, 

Memphis, Tenn.—A tunnel about 3,000 ft, long is be- 


ing constructed to convey the water from the artesian 

wells now being sunk to the pumping station. 
Hickman, Ky.—It is reported that a company has 

made a proposition to construct works costing $30,000, 


for a yearly rental of $1,200. 


NORTH CENTRAL. 


Marietta, O.—New works are to be built after plans 
by Jonn W. Hitt, Consulting Engineer, of Cincinnati, 
0. Bids will be received until Sept. 12,—[See notice of 
proposals open in another column of this issue.—Ep.] 

Cincinnati, O.—The following bids have been received 
for erecting a pump-house at the Eden reservoir: 

Excavation and stone work, David Hummel, $18,000; 
Thos. Maloney, $12,967, using Otway stone, $15,067, Indi- 
ana flat rock, extra excavation 40 cts., masonry $7.50 per 
perch ; Henkel & Brehm, $16,344, extra excuyation ™ cta. 
masonry $10; John Sperry, $15,880 for Indiana stone, $15,- 
200 for Otway stone, $15.290 for Lancaster stone, extra ex 
cavation 80 cts., masonry $8.25; J. W. Gaffney, $13,300.50 
extra masonry $10, concrete $5 per cu. yd.; P. Murray & 
Sons, $17,345; extra excavation $1, masonry $13. b. 
Flaherty, $23,900; Jacob Naegiley, $11,312, with enameled 
brick $10.80 extra, J. M. Blair's Sons, $15,175, with en- 
ameled brick $11 extra. 8S. Tappin & Co,, $15,650, with 
enameled brick $14.2%. Jos. P. Geiges, $13,442, with en- 
ameled brick $14,042 complete, 

Cut stone; Isaac Graveson, $10,500 with Amherst stone, 
or $11,900 for Ashland stone; David Hummel, $10,400 for 
Amherst stone. 

Iron work; Walton & Co., $3,295; M. Clements & Co., 
$3,241; Myers Manufacturing Co., $3,924; L. Schreiber 
Sons & Co., $3,529. 

J. H. Finnigan for masonry, excavation and brick- 
work, for $21,740; including enameled brick, extra exca- 
vation 80 cts., masonry $9 per yd., brick work $1i per 
thousand. J. ©. Carter, building complete, $55,995, David 
Hummel, $50,831, enameled brick $1,120 extra. I. W 
Cotteral & Co., exeavation, masonry and cut work 
omitted, $23,945; with enameled brick, $1,000 extra. 

Youngstown, O, — The Trustees having rejected the 
claim of Homer BALDWIN for all the water in the river, 
from which the city’s supply is taken. He has retained 
counsel and will commence legal action against the city. 

Crawfordsville, Ind. — A company bas been incor- 
porated to construct works. The directors are: JOHN 8. 
Brown, Ben, CRANE, and WARREN H, ASHLEY. The cap- 
ital stock is $250,000, 

Greenfield, Ind.—Bids are wanted for sinking a well 
to furnish the supply for the new works. Bids for ma- 
chinery, valves, and hydrants have been received, but 
no contracts will be awarded until arrangements are 
made for sinking the well. 

Huntington, Ind, — The city is again discussing the 
advisability of constructing works, and would probably 
grant a franchise to a reliable party. J. M. BLACK is 
City Clerk, 

Wabash, Ind,—C . DELAFIELD, Chief Engineer, of New 
York City informs us that the daily supply bas been in- 
creased to 2,000,000 galis, by sinking an 8-in. well toa 
depth of 62 ft. The supply which was formerly taken 
from natural springs was rendered inadequate by con- 
tinued draughts. « 

Ishpeming, Mich.— The Michigan Pipe Co.,of Bay 
City, has been awarded the contract for laying the new 
main from the pumping station to Lake Sally. The con- 
tract price is $33,500. 

Ithaca, Mich, — Immediate steps are to be taken to 
construct complete works. An 8-in, artesian well has been 
sunk to adepth of 550 ft.,and a good supply of pure 
water obtained. 

Metropolis City, ItU.—Works will probably be buiit 
this fall. J. H. Morris is Mayor. 

Newton, Ill,—Proposais are wanted for constructing 
works. Address 8. C. ANDREWS. 

Springfield, Iu.—The Needham Water-Works Co. has 
been incorporated. Its headquarters will be in Chicago. 
The incorporators are: H. K, Neepnam, J. Lauts and 
Frank Gray. Capital stock, $5,000. 

Pana, Ill.—New works are wanted. The town is 
threatened with a water famine. 
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Milwaukee, Wis.—The Council Committee on water- 
works has offered a resolution authorizing the expendi- 
ture of $2,000 by the Board of Public Works for boring 
and taking soundings in the lake to ascertain whether 
the route already agreed upon for the new intake pipe is 
& practical one or not. 

Janesville, Wis.—Brewater, Cobb & Estabrook, Bos- 
ton, Mass, are still offering $100,000 of 30-year first mort- 
gage 6 per cent. bonds for sale. 


NORTHWESTERN. 

Algona, Ia,—The town has voted to issue $10,000 of 
bonds with which to construct works. 

Cherokee, Ia.—The city has purchased a 5,000,000-gall. 
Smediey pumping engine from the National Brass & Iron 
Works, of Dubuque, Ia, 

Blue Earth City, Minn,—lIt is reported that works 
are to be constructed, 

Luverne, Minn,— Works are projected, 

Stillwater, Minn.— The company will soon lay two 
or three miles of additional mains, 


Argentine, Kan.—The company has awarded a con- 
tract for works to cost $75,000, The supply will be 
pumped from wells by two pumps of 1,250,000 galis. 
capacity. 

Arapahoe, Neb.—Tuos B. McPHERson has sent the 
following: 

Works costing $8,900 are projected to furnish fire pro- 
tection only Bonds have not been voted and no con- 
tracts let. Water would be pumped from wells toa tank. 

Ainsworth, Neb.—The Town Council wil! probably 
soon want propositions for coustructing works. Esti- 
mated cost, $8,000. 

Geneva, Neb.—The city has voted $24,000 of bonds. 
Bids will be received by J, Db. Hamivton, City Clerk, 
until Sept. 10, for furnishing the necessary material and 
labor, and erecting a stand pipe, 12 ft, in diameter by 
110 ft. high. Also for furnishing 4, 6, and 8-in, cast-iron 
pipe, f. o. b., cars in Geneva, Tre City Council will also 
receive plans and specifications for complete works until 
Sept. 5. Population 1.600. 

Fremont, Neb.—The National Brass & [ron Works, of 
Dubuque, Ia,, has been awarded the contract for fur- 
nishing a 1,250,000-gall, compound duplex Smediey pump- 
ing engine, an increased supply from wells, and laying 
mains. Estimated cost, $30,000, 

Beatrice, Neb.—The City Council has declared the well 
aystem impracticable as a source of supply, and recom- 
mends the Biue river in its stead, 

Spearfish, Dak.—About one mile of new {mains are 
being laid. 

Sioux Falls, Dak.-—-The quality of the water is un- 
satisfactory, and the supply inadquate. 


SOUTHWESTERN. 


Butler, Mo.—-Bids will be received for constructing 
complete worke until Sept 5. Address G. B. HICKMAN: 
Mayor, or ¥, W, Stivers, City Clerk, 

Girardeau, Mo,—Seaied proposals will be received by 
Par. A. Hook, City Clerk, until Sept. 16, for construc- 
ting and operating a system of works under an exclusive 
franchise. J. B. Jounson, of the Washington Univer- 
sity, of St. Louis Mo., is the Consulting Engineer. 

Bryan, tex.—A_ B. CARR has extended the time for 
receving bids to Sept. 10, 

El Paso, Tex.—O. 8, Bassett has offered the city two 
blocks of ground and $50 for every 100 ft, of artesian 
wells sunk; the city to sink 3,000 ft, unless water is 
sooner obtained. The council have received several pro- 
positions and will probably soon accept one or more of 
them. 

El Paso, Tex,—Momsen & Thorne have made a propo- 
sition to put down force pumps in different parts of the 
city, to increase the present inadequate supply, at $20 
each, 

Ouray, Col.— We are informed by M. 8, CoRBETT. 
Trustee, that the distribution system is being extended 
8,000 ft., and 14,800 ft. of 6-in. pipe are being laid between 
a spring and 1,000,000-gall, reservoir. 

Delta, Cot.—Bids are wanted for constructing vorks. 
The Board of Trustees has sold the water bonds to tae 
Delta county bank. 

Denver, Col.—The Denver Water Co. will probably 
issue and sell, if possible, $700,000 ot bonds with which to 
extend its plant to meet all demands before May 1, 1891, 
when its present contract expires. The Citizens’ Water 
Co,, which has recently been granted a franchise, pro- 
poses to proceed with the construction of its reservoirs, 
jay mains from the Platte cafion, construct two large 
trunk mains extending across the length and vreadth of 
the city, and be ready to furnish 20,000,000 to 30,000,000 
galls, of water daily when the existing contract expires. 
The Republican is in favor of the city owning and oper- 
ating ite own works after 1891, 

West Denver, Col,—The Mountain Water Co, has 
secured a franchise covering Barnum and Villa Park, 
and awarded a contract to F, P. ARBUCKLE, of Denver, 
to construct works, at $55,333, The contract calis for a 
quadruple condensing Holly pump, 8 miles of cast-iron 
mains and & hydrants, 

Albuquerque, N. M,—The water in the reservoir is 
reported to be unfit for use, Artesian wells are being 
gunk, one of which fowed 880 galls. per hour at @ depth 
of 23 tt. 


ENGINEERING NEWS 


PAC'FIC. 

West Seattle, Wash.—Works are being constructed 
under the supervision of THomas Ewine, Water will 
be pumped from eprings to a high service reservoir. 

Chehalis, Wash.—N, B. CorrMAN, Secretary, informs 
us that works are being constructed, Estimated cost, 
$15.00, 

Grant’s Pass, Ore,—The Grant's Pass Water, Light & 
Power Co. bas filed articles of incorporation te construct 
works for domestic use, and furnishing water power- 
The incorporators are: J. W. HowaRD, ARTHUR CONK- 
LIN, CHARLES K. Causnaw, J. A. Jenninas, J. L. 
Scott. F. U, Jonson, and W. I, Cotemay. Capital 
stock, $80,000, 

McMinnville, Ore.— The contract for constructing 
the water-works and electric fight plant has been 
awarded to W F. Garrett & Co., of San Francisco, Cal. 
The water is to be pumped from the Yambill river by 
two Hall compound duplex pumps, of 1,200,000 galls. 
capacity, run by two 3) H. P. boilers, which also will 
run a Westinghouse engine. and a 500 light dynamo, 
There are to be about 3 miles of steel pipe and mains, 
and all work is to be completed and in running order 
in 120 days. The contract price is $19,000, 

Los Angeles, Cal,—The City Council has granted N. 
A. FIELD permission to sink a well. 

Oakland, Cal.—The articles of incorporation of the 
Oakland Artesian Weill Co. have been filed with the 
County Clerk. The purpose of the company 1s to sink 
artesian and other kinds of wells for water, gas, or oil, 
and buy and sell real estate. The capital stock is $10,000, 
divided into 200 shares of a par value of $50 each. The 
directors are: A.C, Henry, G. M. PrRatTHEerR, THOMAS 
PRATHER, C, C. WEBB, and G. HOWARD THOMPSON. 

Wheatland, Cal.—W orks are to be completed by Oct. 
1. All contracts have been let, Estimated cost, $6,000, 
The officers of the Wheatland Water Co. are: President, 
E, T. Peery; Secretary, H, C, NIEMEYER; Treasurer, T. 
H, THOMAS. 

Santa Ana, Cal.—The Board of Trustees has granted 
a franchise for a system of works to Mr. HEDGES, 

Ogden, Utah.—The city has ratified the contract with 
the Bear River Canal Co.—Bids will be received until 
Sepr. 10 for constructing a part of the Bear River canal, 
including approximately 1,000,000 cu. yds. of earth, and 
44,000 cu. yds. loose and solid rock excavation. Address 
WILLIAM GARLAND. 

Salt Lake City, Utah. — We are informed by G. M. 
Ottinger, Superintendent, that in addition to the 7,000,- 
000-gall. reservoir now under construction it has been 
proposed to build a 6,000,900-gall. reservoir on Capitol 
Hill, There have been ordered 24% miles of 4 and 3-in, 
mains,—-It 1s also reported that larger quantities of 
water are being obtained from the wells and springs 
now being developed in the City Creek cafion. 


CANADA. 


Barrie, Ont.—Dr. BrYce bas reported for the special 
water committee in favor of taking the supply for the 
proposed works from springs, The Town Council has 
ad» pted the report, and is to engage an engineer to ex- 
amine and report upon this and other sources of supply, 
and prepare plans and estimates fur complete works and 
drainage. 

Newmarket, Ont —H, 8. CanE sends us the following : 


The contract for the additions to our works has been 
awarded to KR. Blair,’ Brampton, Oat., at the following 
prices: Furnishing and laying 6-in. pipe 79 cts, per ft., 
4in. 53 cts, per ft. Hydrants, $33 each, Valves, $32 each 
set. Laying 2 in. galvanized pipe, 35 cts. per ft. ; 144-in., 
25 ota, per ft. 


Brantford, Ont.—A recent test of the new works 
showed the 300 ft. of filtering pipe from the well to the 
clay bed to be supplying 1,250,000 galls, per day. By the 
extension of the filtering pipes an unlimited supply can 
probably be obtained. 

Napanee, Ont.—The contract for constructing works 
has been awarded to Messrs, Hines & Hanover. Work 
will probably be commenced at once. 

Guelph, Ont, — Sealed proposals will be received by 
Gro. Howarp, Chairman Financial Committee, until 
Sept. 4, for $15,000 worth of 5 per cent. bonds; interest 
payable semi-annually. 

Galt, Ont.—The question of constructing works is 
again being agitated, The City Council and the Board of 
Trade have taken the matter up, and a feasible scheme 
will be gu >mitted to the citizens in the near future. 

London, Ont.— A shortage in the water supply is again 
reported, There is some talk of at once taking steps to 
increase it. 

Hamilton, Ont,— A new pipe is being laid from the 
lake side of the beach to the flitering basin. 

Toronto, Ont.— The following contracts have been 
awarded: 


Furnishing flexible joints for 48-in. and %0-in. steel 
pipe at $180 and $212 respectively, to Mr, Lav. For ex- 
ténding the 6-ft. pipe into 60 ft. of water, laying the — 
and constructing the crib work, to John Abel, at $4,016; 
for steel pipe uired for the same, Peterboro’ B: 

Co., at $15 98 per ft; for Bin. cast iron pipe for supply 
main, at hizh level station, $37.50 per ton, to St. Law- 
rence Foundry: for and 4 and 5ft. conduit pi 

$500 and $625 vely, to John Abel, and for build- 
ing bigh Jevel pumping station, $6,800, to Wa. SToLLERY. 


Campbell ford, Ont. — JouN Gat, Engineer, of To- 
ronto, informs us that mo contract has been ewarded, as 
al) bide were above the $25,000 appropriation. 


August 81, 1889. 


Winnipeg, Manitoba.—A committee has been formed 
by a number of citizens to push the Assiniboine Water 
Power scheme, and if pogsible develop the works this 
wintr, GiLBeRT MCMICKEN is Chairman; L. Munro, 
Secretury. 

New Westminster, B. C.— Plans for the new works 
are nearly completed. 

Victoria, B. C.—PETER SUMM’ RFTELD, Water Commis- 
sioner, informs us that the citizens have just voted $130,-. 
000 fur the further developement of the water supply, 
Also that 27,200 ft, of 16-in. aspbaitum-coated riveted 
ateel pipe has been laid. 


ARTESIAN WELLS. 


Kissimmee City, Fla,—The 3-in. artesian well which 
is being sunk by Mr. DrouGnHt is now 115 ft. deep, 

Savannah, Ga.—A 12 in. deep well is to be sunk by 
Joyce & Barker to increase the city’s supply, 

Mila, Cal,—The well has reached a depth of 1,070 ft, 

Fort Madison, Ia.— The well has been sunk 550 ft. 
It is proposed to sink it 200 ft. deeper. 

Fort Collins, Col.—The Union Pacific Railroad Co, 
is about to sink a well at their stone quarries at Stout, 
Machinery is slready on the ground and operations wil] 
commence at once, Should this well be successful, others 
will be sunk in Larimer county. 

Melbourne, Fla,—Water rises 27 ft, above the surface 
from a 325-ft, well sunk by A. E, LyMan. 


IRRIGATION. 


El Paso, Tex.—It is reported that the E] Paso Irriga- 
tion Co. proposes to construct a canal 30 miles long, to 
irrigate 50,000 or 60,000 acres of the Rio Grande valley near 
El Paso. Address ERNEST E. RUSSELL, 

Oregon.—A ditch 41 miles 1n length is being construct- 
ed from Cedar Creek to Juniper flat by the residents 
along the line of it, The water will be taken from Cedar 
creek, and will reclaim a large territory. 

Tulare, Cal.—A vote wasto be taken on Aug. 24 on 
the question of forming an “Irrigation District.”.——The 
Museel Slough ditch has recently been sold for $1,000, 

Idaho—The Biackfoot Irrigation Co.’s canal is to 
carry 15,000 ins, of water, and is to be completed by Dec. 
25. 
Santa Fe, N. M.—Jicarilla Mining & Water Co. has 
been incorporated. The incorporatorsare: K.J. HOLMEs, 
of Portland, Ore.; Davip C, WALTERS, M. OTER, GEo, 
H. MALES, OxR SANG, of Chicago, Capital stock, $50,000, 
The object of this company is to develop water and 
operate placer and other mineral! deposits in the Jicarilla 
Mountains, Lincoln County. Las Vegas is the principal 
place of business. 

West Point, Neb— The Water Power & Land Im- 
provement Co. has been incorporated. Capital stock, 
$150,000. The incorporators are: NATHAN 8. HARWARD, 
E. VALENT'NE, 8. W. BYLE, WILLIAM H. MURRAY and 
Henry BACON. 

Pecos City, Tex.—The Ward Irrigation Co. is at pres- 
ent-at work on their 30-mile canal, near this city. Eight 
miles of the main canal and fou miles of laterals have 
been completed. It is 31 ft. wide on bottom, 41 ft. at 
surface, and 6ft. deep. The water supply is to be taken 
from the west side of Pecos river, and after running 6 
miles will be carried through a cypress wood flume, cased 
in sheet iron, and is to cross the river on an iron sub- 
structure 4 miles above Pecos City. The inside diameter 
of the conduit is 25 ft. wide by 5 ft. deep by 90 ft. long, 
and it requires 200 ft. of heavy wooden approaches, It 
is estimated that 150,000 acres of land will be reclaimed by 
this canal and its connections, which—if given up to the 
culture of alfalfa alone—would bring a yearly income of 
$20,000,000, 

Corvallis, Mont,—The capital stock of the Repubii- 
can Ditch Co., of Missoula county, has been increased 
from 310,000 to $16,700, 

Denver, Colo.—Judge LIDDELEjhas granted a manda- 
tory injunction in favor of the Agricultural Ditch Co. 
against the State Engineer and others, compelling the 
water authorities to give 20 ft. of water out of Clear 
creek for domestic purposes, The company alleges that 
it has had no water since July 27, and that water for do- 
mestic purposes has a prior right to all others, 

San Francisco, Cal.—Major W. H. Hgever,in his 
annual report of the operations at Humboldt bay, re- 
commends for the improvement of the San Joaquin 


_Yriver, Stockton and Mormon sloughs, that work shall be 


continued by first dredging. to maintain 9 ft. depth to 
Stockton; second, repairs to the Paradiso dam; third» 
closing the crevasse at Laird’s slough ; fourth, snagging, 
scraping, or building low wing dams in the upper river; 
and fifth, making a new cut-off at the twenty-one nile 
slough, ” 

Kansas.—It is reported that the crops in the west 
have failed again and that the settlers hope for the ex- 
tension of irrigation systems as the land is capable of 
producing abundant crops if it can only be watered. 
Garden City has a number of small ditches which are 
operated with good results. In Ford and Edwards 
counties is an irrigating canal 96 miles long, 4 ft. wide, 
with § ft, or water; there are 250 miles of laterals in 
connection with it. An English syndicate has 
it, and will develop the lands tributary to 
temetic irrigation. 
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